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amuctam^' 



EEPOET G.G. (IX.) 

Page 37 »o, eth line from top, for "p. 52,*^ read " p. 53 o.o." 
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The most important event in connection with this branch of the Ramovai to 
Department during the year, has been' the removal from Montreal to 
Ottawa of the moseam, and headquarters of the Survey, in accordance 
with the provisions of the Act, 40 Vict., Cap. 9, Sec. 7. 

This work has necessarily occupied the greater part of the lime 
and attention of the Director, and the museum staflT, during the entire 
year. Most of the specimens are now unpacked and arranged in the 
cases, and the new museum rooms have been open to visitors since the 
l8t December. A very large amount of work, however, in number- 
ing, labelling and cataloguing the specimens remains to bo accomp- 
liflhed. 

The total cost of the removal up to 31st December, has been 
tlO,012.57, without taking into account the salaries of those members 
of the corps, the most of whose time during the year has been devoted 
to this work. To meet this expenditure a supplementary vote of 
$5,000 was granted, and the balance has been defrayed out of the gen- 
eral appropriation for the Survey. 

The total number and weight of packages forwarded from Mont- 
real between the months of November, 1880, and May, 1881, was 1,729 
1 
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boxes, 101 barrels, 162 miscellaneous packages — ^gross weight, 282,585 
lbs. in 1,992 packages. These comprised minerals, rocks, fossils, 
natural history specimens, books, office furniture and museum cases, 
&c. This work was conducted by Messrs. Weston, Willimott 
and White, assisted by Messrs, Broadbent, Curry, Holmes, Ward and 
White, jun. 

The sei*vices of Mr. Broadbent have been retained to assist in the 
work of unpacking and re-arranging the specimens. 

Arch»piogioai A very large collection of the manufactures of the Pacific Coast 
Indians, including implements of the chase, weapons, domestic utensils 
clothing, ornaments, &c., has been placed in the museum, and is now 
on view. This interesting and valuable collection has been acquired 
by the Indian Branch of the Department, through the exertion of Dr. 
Powell, in British Columbia, at a cost of $1,232.54, and it would bo 
very desirable to obtain an equally complete collection of the manu- 
factures of the tribes east of the Eocky Mountains and around Hudson's 
Bay. Such collections will eventually constitute the only historical 
record of the habits, manners and customs of the early inhabitants of 
the Dominion, and should therefore be well represented in the National 
Museum. 

The time when it will be no longer possible to acccomplish this is 
at hand, and suggests the necessity of prompt action in the matter, un- 
less Canada is to be forever dependent upon the museums of the 
United States for information relating to the life history of her own 
aboriginal races. 

^oent Natural During several years past considerable collections in recent natural 

ooUeotioM. history have been made by various members of the geological corps. 
These have been noticed in the annual reports, but there being no space 
available for their exhibition, they have, to a large extent, been placed 
in the custody of the McGill College and the Natural History Society 
of Montreal, with the understanding that if at any time required for 
the National Museum they would bo transfeiTed. In the Ottawa 
Museum one small room has now been set apart for recent natural 
history objects, and a section of the palroontological room for the exhi- 
bition of a verv fine collection of shells loaned to the museum. There 
are already specimens on hand, or that could be purchased at a small 
expense, more than enough to occupy a much larger space than is at 
present available, and consequently if the recent natural history branch 
of the survey is to be carried out, additional accommodation for work- 
rooms and exhibition space is now required. This could be effected at 

Extension of a Comparatively small cost ($8,000) by extending the two museum eal- 
leries at right angles to the present building, one side resting on the 
wall already built, and the other on columns and arches; no basement 
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or ground floor would be required, and a very small outlay for found- 
ations. Two large museum rooms with necessary work-rooms could 
in this way be provided, giving an internal space of 80 feet long and 
29 feet wide on each floor, equal to 4,640 square feet. 

The field work of the geological corps during the past season hasSarvoys* 
extended from the Bocky Mountains to the Atlantic coast of Nova 
Scotia. The working parties have been distributed as follows : — 

North-West Territories. 

Basins of Hudson's Bay and Lake Superior. 

Quebec. 

New Brunswick. 

Nova Scotia, including Cape Breton Island. 

In the North-West Territories, Dr. G. M. Dawson, assisted by ^i^^^^o^S^ 
R 6. McConnell, examined a region extending fi*om the 49th parallel 
to the Bow Eiver, and from the Eocky Mountains eastward to the lllth 
meridian. The result of the work is summarized by Dr. Dawson as 

follows : — 

'* This region has long boon known to contain coal and lignite, 
aud the exploration has been conducted with special reference to these. 
The chief economic result of the survey has been to pi*ove the great 
extent and importance of the western coal fields. It has been found 
that both coal and lignite occur at several diiferent horizons in the 
Cretaceous system, and many localities yield fuel of excellent quality. 

^'Several facts of importance and interest, from a scientific point of 
view, have been ascertained, and a large collection of fossils has been 
secured. Canoe surveys have been made of the Bow, Belly and St. 
Mary Bivere, and extended running, and odometer surveys in all 
parts of the area above defined. Notes on the general e.QOHomic 
features of the country were made during the summer, and m4Ceoi*ola- 
gical obsei-vations recorded regularly. These latter will be continued 
by Mr. McConnell, who remains at Calgary during the winter, and 
will thus be in a position to secure importan1> collections of plants, bii-ds 
and other animals in the early spring before he can resume field opera- 
tions. It is proposed to devote another season to work in the same 
region before the detailed report and map are prepared." 

Dr. Dawson left Montreal for the season's work on the 10th May, 
and returaed on the 15th November. Cost of exploration, $3,660.00. 

A considerable amount, $1,131.00 of this expenditure, was incurred 
in the purchase of horses, waggons and other equipments which are 
now available for further work in the spring. 

Dr. Bell was requested to continue his exploration in the Lake Basin of Hnd- 
Superior region, that portion being specially indicated which has Sike Supertoj. 
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hitherto been but little, or not at all examined, lying east and south- 
east of Michipicoten, and in which there is reason to anticipate the 
discovery of valuable mineral deposits, which the construction of the 
Canadian Pacific Eailway might render of immediate economic 
value. 

With this object in view, Michipicoten was selected by Dr. Bell as 
the starting point Dr. Bell left Montreal on the 18th June, and Sault 
St. Marie on the 14th July for Michipicoten, arriving there on the 15th 
July. 

The Michipicoten Elver was ascended to the height of land, and a 
number of rivers and lakes lying between lattitudes 48° and 49°50' 
north, and longitudes 82°30' and 85° west, chiefly at the sources of the 
Moose and Albany Rivei'S, were surveyed and explored, occupying till 
the 13th September, when the party returned to the mouth of the 
Michipicoten River and proceeded by steamer to Sault Ste. Marie, 
arriving there on the 14th September. 

On the 16th September, Dr. Bell sent his assistant with equipment 
and canoes to Prince Arthur's Landing, instructing him to engage 
men and " proceed inland immediately," Dr. Bell returning to Colling- 
wood to obtain provisions, &c. Subsequently Dr. Bell repoi-ts that, 
^^ besides examining the line of the railway from Fort William to 
Selkirk, a careful exploitation was made of the Wabigoon and part of 
the Eagle Bivers, of Lake Wabigoon, and the chain of lakes leading 
from it to Eagle and Yermilion Lakes, the chain of lakes thence by 
way of Bell Lake to Whitefish Bay, including the shores of this bay ; 
Shoal Lake, and of those portions of Lake of the Woods not previous- 
ly examined. A good collection of the rocks of the Lake of the Woods 
region was secured." 

The above work occupied from the 19th September to the first 
week in November, and Winnipeg was reached on the 7th of Novem- 
ber. Dr. Bell remained in Manitoba till the 28th November, occupied 
"in collecting information as to building stones, lime, brick-clays, 
sand, ^ mineral soap/ salt, the water supply, &c. " 

A detailed report will be prepared as usual for publication in the 
annual Report of the Survey. 

The cost of this exploration was $2,734.18, and occupied from the 
18th June to the 3rd December. 

It having been considered desirable that Mr. Cochrane should re- 
main in the country during the winter, arrangements for his doing so 
were made towards the close of the season 1880 ; and the Hudson's 
Bay Company kindly provided him with comfortable winter quarters 
at their post on Reindeer Lake. The greater part of the winter was 
spent in preparing maps of his previous season's explorations, as well 
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as collecting and arranging such other information relating to that 
region, as was possible. 

Owing to the ice on Beindeer Lake being unnsually late in breaking 
np, much time was lost in the spring, and it was not till the 12th Jaly 
the explorations were began. After many careful inquiries from the 
Indians, and much information obtained from officers of the H. B. 
Co., it was decided to explore that portion of the country between Du 
Brochet Poet on Beindeer Lake, and Fort Chipewyan, on Lake Atha- 
basca, and to return from there to Winnipeg via the Athabasca and 
Churchill Rivers, and the numerous lakes through which these rivers 
pass, to Frog Portage, and thence to Lake Winnipeg by Cumberland 
House on the Lower Saskatchewan. 

Considerable difficulty was experienced in securing the services of 
interpreters, guides and men for the rivera and lakes on the proposed 
route, as it is now seldom or never used. 

The distance between the two extreme points, by the route fol- 
lowed, was found to be 625 miles, of which a continuous ti'ack survey 
was made. 

On this route the somewhat i*emarkable feature of a lake forming 
a watershed is presented in the large lake known by the Indians as 
Hatchet Lake, but which is marked on all maps as Wollaston Lake. 
This lake discharges by two outlets of nearly equal volume, the one on 
the east side being an affluent of Hudson's Bay, and the other on the 
west side, of the Mackenzie Eiver, passing through Athabasca Lake. 

A track-survey of about 800 miles was made between Fort Chip- 
ewyan and Cumberland House, by He 4 la Crosse and Fi'og Portage. 
The detailed report of this exploration, extending over two seasons, 
will be prepared for publication in the annual Sui*vey Beport. 

Mr. Cochrane returned to Winnipeg on the 20th November, and 
leaving there on the 28th, reached Ottawa on the 3rd December. The 
cost of this exploration has been $1,226.94 for two seasons. 

Mr. Arthur Webster has continued the work of exploration andQ^ebeo. 
survey on the south side of the St. Lawrence, in the region boi*dering 
the states of Vermont, New Hanipshire and Maine, with a view to con- 
nect the work of the geologists in these States, and the limits of the 
several formations as defined by them, with our own. He has also paid 
considerable attention to the question of the probable extent and location 
of the auriferous deposits in this region. The country is for the most 
part densely wooded and sparsely settled, and in consequence, close and 
accurate geological examination is a very tedious and difficult under- 
taking. Mr. Webster's work extended from the 5th May to the 6th 
November, and cost $1,051.87. 

Mr. H. G. Vennor resigned his connection with the Survey on 
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30th April, 1881. During the seasons of 18?t-1880, inclusive, Mr. 
Vennor was surveying and exploring in the Ottawa and Grenvillo 
phosphate region and in ttie counties of Argenteuil, Montcalm, Joliette 
and Berthier. Of the work of these four seasons, no detailed report or 
map has yet been furnished to the Director. It has, however, been 
promised, and the map, shewing the result of these four seasons* work, 
should be especially valuable. 

Mr. Vennor's last report, embracing the work of 1875 and 1876, 
was published in the annual Report of the Survey for 1876-77. 
New Brans- ^ New Brunswick, explorations and surveys have been carried on 
during the year by Mr. Ells, over a large extent of country in the east- 
ern and northern portion of the province, and have also ' extended to 
the southern shores of the peninsula of Gasp^, where surveys were 
made of the coast from Metapedia to Little Pabos, and of the rivers 
Cascapedia, Nouvelle, Bonaventure, Scaumenac, and Little Cascapedia, 
to a distance of about twenty miles from the sea. 

In the counties of Northumberland, Kent, Westmoreland and 
Albert, geological examinations and topographical surveys were made 
to locate the outcrops of the coal seams in these counties, and to as- 
certain their probable economic value, and at the same time to con- 
nect the surveys in New Bmnswick with those already made in Cum. 
berland county, Nova Scotia. The work in the field occupied from the 
25th April to the 12th November. Cost, $1,068.92. 

In York county, on the north-east side of the Eiver St. John, and 
extending into (/ai'leton county, an area of about 7,000 square miles, 
was sui'veyed and examined by Mr. Wallace Broad. This work will 
afford the necessary data for the completion of the fourth quarter- 
sheet of the geological and topographical survey of southern New 
Bmnswick. Mr. Broad spent two weeks in the Crown Lands office, 
Fi*edericton, making tracings of such plans as were connected with his 
work, or would afford additional information for the construction of 
the map. The field work commenced on the 25th April and termin- 
ated on the 12th November. Cost, $626.44. 

Mr, Hugh Fletcher has continued the work in Cape Breton, and 
reports as follows : — 

"Early in the season a few days were spent id defining the limits 
of the Carboniferous and older formations in the neighborhood of 
Whycocomagh and the head of Lake Ainslie. Attention was then 
directed to the reported coal oil regions around this lake. No oil has 
yet been struck, and the money spent seems to have been thrown away. 
It is supposed that operations were commenced because of the finding 
of drops of petroleum whioh oozed from the dark, bituminous sand- 
stone and shale on the lake shore. 
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The explorations were first caiTied on at the west side of the 
lake, where several stationary engines and derricks now lie idle and 
rusting; then bore holes were made on the east side, and also at 
McBae's bridge near Baddeck. 

The sensational reports which have appeared in the Cape Breton 
and Boston newspapers, of the wonderful flow of petroleum from the 
wells, were altogether without foundation. 

The very interesting region of the Mabou, Chimney Comer, and 
Broad Cove coal mines was next examined, together with the country 
underlaid by the Lower Carboniferous, gypsum, and limestone strata, 
the gneisses and felsites of Cape Mabou, and the traps and diorites of the 
Broad Cove Intervale (Strathiorne) which appear to be the same as those 
of south-west Margaree and Cheticamp, and to belong to the base 
of the Carboniferous system. The coal measures occupy small basins 
on the sea coast. In many places the seams of coal are in juxtaposition 
with large beds of gypsum, and all the measures hold crystals and veins 
of selenite. Fossiliferoos black shales abound near Mabou and Broad 
Cove. A little coal has been extracted at Mabou. A great deal of 
money has been spent in developing the mines at Chimney Conier 
and Broad Co?e. 

The latter is by far the most important field, but the absence of 
suitable harbors retards the progress of coal mining on the northern 
shores of Cape Breton. An expensive wharf was built at Chimney 
Corner, and a breakwater at the mouth of Broad Cove River, but both 
are now out of repair. It id proposed to remove the bar at the mouth 
of Isaac Pond, and surveys have been made for this purpose. The 
water inside is deep, and a breakwater here would, it is thought, be less 
liable to be destroyed. The distance to Broad Cove mine is only 
a mile and a^half. 

It has been necessary to make surveys ot all the roads, brooks and 
lakes in the country, the only existing map being the admiralty chart 
of the coast on a scale of four miles and three-quarters to one inch. 
There are not even Ci*own land maps of the settlements in northern 
Cape Breton, and outside these is a terra incognita, but in which valuable 
veins of gold and silver have a reported existence. 

This great unknown land may be said to be north of a line drawn 
from Margaree Harbor to the North River of St. Ann's, but within it, 
on the coast, are the thriving settlements of Cheticamp, Pleasant Bay, 
Bay St. Lawrence, Aspey Bay, Mills' Harbor, and Ingonish. Much of 
the interior is occupied by large barrens, over which roam hei*ds of 
cariboo. On a small barren not far from Big Intervale Margaree, about 
150 cariboo were counted one day towads the end of October. Moose, 
at one time also numerous, are now scarce. Along the shores of this 
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northern region, and imnning into the bays and glens, is a narrow 
Carboniferous belt, through which the older gneissic and felsitic rocks 
of the interior come bluffl j to the shore in capes and headlands. 

The settlements ai*e all on the Carboniferous belt. Inland there 
are Pre-Cambrian rocks, simiiiar to those described in the previous 
reports, as fonning hills around Bras d'Or Lakes and elsewhere in 
Cape Breton. To these belong the Middle River gold bearing rocks, 
from which probably the gold was derived, mentioned by Mr. Camp- 
bell as being found in the Cheticamp and other neighboring rivers. 

Galena occui*s in many places in the Carboniferous limestone, and 
at South- West Margaree and Pleasant Bay it has been worked. Copper 
pp'ites is found among the traps of Cheticamp, and in a diorite at Cape 
Eouge. Also in the rocks of St. Ann's Bay and the North River where 
a small vein has been worked which holds galena, zinc blende and cop- 
per ore. The copper mine at Coxhoath has been sold to a United 
States Company, and now yields a large quantity of promising ore. 

In October and November, some time was spent in a re-examina- 
tion of the country around the hciid of Loch Lomond, where the Hon. 
E. T. Moseley, Esq., of Sidney, is now actively working some very itn- 
poi^tant deposits of manganese ore. A large quantity has ali*eady been 
raised, and this mine promises to be of great value, some of the ore 
being valued at $100 per ton. 

The northern part of Cape Breton Island is dosei-ving a more care- 
ful exploration than it has as yet received. The difficulties of such an 
exploi'ation have been much exaggerated. There are very few of the 
rivei-s and brooks that could not be ascended by wading during the low 
water of summer. In the lower part of their couraes they cut deeply 
into the rocks, but the necessity of first surveying them to map the 
country, left but little time for a cai'eful examination of the geology. It 
was found impossible to finish the survey last summer, owing partly to 
the wet season, and an early fall of snow, 5th October, which, although 
it disappeared from the lowlands, lay on the hills, and made the water of 
the large streams too cold to wade in. A few brooks remain to be tra- 
vei-sed in Victoria county, between Ingonish and St. Ann's, and the 
Baddeck Eiver has yet to be surveyed." 

On the 5th Novejnber, Mr. W. Fletcher, B.A., assistant attached 
to the party was unfortunately drowned when crossing the North East 
Margaree Eiver. 

Last spring an airangement was made with the Hon. S. H. Holmes, 
Attorney-General and Premier of Nova Scotia, by which the Provincial 
Government consented to share in equal proportion with the Geological 
Survey, the cost of a thorough topographical survey of the Nova Scotia 
gold fields. In accoixlance with this arrangement, the survey was com- 
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menced in Jane last, under the superintendence of Mr. William Bell 
Daw^n. 

The district covered by the season's work extends eastward from 
Halifax Harbor to Lake Porter. It comprises an area of about two 
hundred squai*e miles, and includes the Lawrencetown, Montagu and 
Waverley gold fields with the intervening countiy. The sui*vey is an in- 
strumental one, made chiefly with theodolite and micrometer telescope, 
and embraces all the topographical details of importance, as well as the 
position of all '^ leads," shafts and workings. The information obtained 
is sufficient to enable large scale plans of these gold fields to be pre. 
pared, in addition to the general geological and topographical map to 
be published, on such scale as may be considoi*ed desirable. There is 
at present no map on which the position of leads can be marked or 
Iheir probable course ascertained with any approximation to accuracy, 
and it is, therefore, thought that the survey, if caiTied out, will pi-ove 
of much value to the gold mining interests of Nova Scotia, as it will 
afford a basis for mining operations not previously obtainable. 

The cost of the survey to 31st December has been $1,500. 

The liberal and enlightened action of the Nova Scotia Govern- 
ment in co-operating with the Dominion Geological Sui-vey on the 
terms above stated, may be recommended for the favomble considera- 
tioD of the other Provincial Governments who desire to expedite the 
geological survey of their respective territories, and thus more speedily 
acquire an accurate knowledge of the extent and value of their 
mineral resources, and the aid which accurate maps would afibrd in the 
development of them. 

Up to the 1st of May most of the time of the Paleontologist and Paiieontoiocy 
of Messrs. Foord and Weston has been spent in attending to the pack- fristoiy."™ 
in^, not only of the extensive collections of fossils in the museum and 
store rooms, but also of office furniture and effects for removal to 
Ottawa. Before leaving Montreal the remarkable series of fossil fishes, 
collected by Mr. A. II. Foord, in 1880, from the Devonian i*ocks of 
fiscuminac Bay, P.Q-, was carefully studied, and a preliminary descrip- 
lion of each of the species published in the Canadian Naturalist and 
Geologist. A more condensed description of the same specimens has 
also been published in the June number of the American Journal of 
Science^ and has been reprinted verbatim in the August number of the 
Axnals and Magazine of Natural History^ London, (England). Fuller 
diagnoses of the species pi-oposed in these papers, accompanied with 
illustrations, are in preparation for a forthcoming report. Since the 
removal to Ottawa most of the fossils intended for exhibition in the 
eases, have been selected, classified and re-arranged in the new museum. 
The nomenclature of each of the species exhibited so far, has been 
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verified and revised. Those fossils which have been collected recently, 
and which require to be i-eported upon, have been unpacked and ar- 
ranged in cabinets in the palsBontoIogist's room. The fossils from the 
Cambro-Silurian deposits of the valley of the Eed River, Manitoba, 
collected by Br. R. Bell in 1880, have been critically examined and 
identified and a list of the species is published as an appendix to Dr. 
BelUs report. Report of Progi'ess 1879-80, pp. 57-58 c. 

During the past summer a new locality of fossil fishes has been 
discovered by Mr. R, W. Ells in Devonian limestone and breccia at 
Campbellton, N.B. These deposits have since been systematically ex- 
plored by Mr. Foord. A provisional description of the fauna, as ex- 
emplified by the collection made from them by Mr. Foord, which con- 
sists of more than 200 specimens, has been published in the Canadian 
NaturdUst and Geologist in advance of the publication, with illustra- 
tions, in the survey reports. 

Mr. Foord has also made large collections of fossil fishes and 
plants fi*om Escuminac Bay, F.Q. ; of shells and corals from the Silurian 
rocks of the Nouvelle River, P.Q., and Cape Bon Ami, N.B.; offish 
remains from the Mabou coal mines. Cape Breton, and of fish spines 
from the Gasp^ sandstones of Gasp^ Bay. 

A small but interesting series of reptilian and fish remains from 
the tei*tiary deposits west of Manitoba has recently been received from 
Professor John Macoun ; and some rare fossils from the Trenton and 
Utica formation of the immediate neighborhood of Ottawa, which were 
not previously repi*esented in the collection, have been presented to 
the museum by Messrs. W. R. Billings, F. R. Latchford, H. M. Ami 
and J. W. H. Watts. 

The number of specimens of fossils added to the collection during 
the past year is between 1,100 and 1,200, and of these about one-half 
have either been identified, or otherwise reported upon, and the rest 
have beea subjected to a preliminary examination and partial study. 
The Labora- Consequent upon the removal of the Survey to Ottawa, and pend- 
^^' ing the fitting up of the new laboratory, the work in this branch was 

necessarily for a time suspended, and unfortunately after the fitting up 
had been completed, towards the end of August, the progress of the 
work has been very seriously retarded and interrupted, owing to the 
difficulty experienced in obtaining the requisite, steady, and sufficient 
supply of gas, and it is feared that this will continue unless the labor- 
atory is supplied by a special pipe direct from the city gas works, in- 
volving a considerable expenditure. 

A few analysis of technical importance have, however, been carried 
out, and several examinations of interesting minerals have been made. 
Much time has also been occupied in giving information, either per- 
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« 

sonally or by letter, about minerals brought or sent for identifica. 
tioiL 

Owing to the packing up and removal of the library, and the ill. The Library, 
neos and retirement of the Librarian, no exact record of the number of 
publications distributed, or of volumes received, is available. Amongst 
these, however, may be mentioned an almost complete sot of the Pro- 
ceedings of the Boyal Geogi*aphical Society ; a large number of the 
publications, maps and reports of the Geological Survey of the United 
Kingdom; and 11 volumes, 4to, of the Philosophical Transactions of 
the Royal Society of London. Many other valuable publications have 
been received in exchange for the reports of the Suvey, the distribution 
of which has been not less than in former years. 

In September, Mr. A. B. Perry, Graduate of Kingston Military 
College, was temporarily appointed for throe months as Acting Libra- 
rian, and during that time he arranged, labelled and numbered nearly 
all the books in the library, and made very considerable progress in 
the preparation of the catalogue. 

The removal to Ottawa has necessitated the purchase of the books 
which, though the property of the late Sir W. B. Logan, have always 
formed pai't of the Sui-vey library. Most of these are cuiTent publica- 
tions, the earlier volumes of which were subscribed for by Sir W. B. 
Logan, while of late years the subscriptions have been paid from the 
Survey funds, thus making one portion of the series the property of 
the Survey, and the other the property of the Logan estate. Under 
these circumstances, and considering the difficulty of replacing these 
volumes, it has been deemed advisable to pui*chase them fi*om the ad- 
ministrator of the estate. 

The total number of volumes thus pui-chased is 715, and 41 maps 
in' portfolios. 

The surveying, mathematical, and optical instruments in use by 
the Survey, but the property of the Logan estate, have also been pur- 
chased. The total amount to be paid for these properties being — books, 
$1,500 ; instruments, $3,000. The valuation placed on them is very 
considerably less than was paid for them by Sir W. B. Logan. And as 
they were purchased for, and have always been used in the public ser- 
vice, the compensation to the estate was deemed a fair and equitable 
adjustment of the matter. 

Owing to the work still in progress, the museum has not yet been Viaitors. 
announced as open to the public. It has, however, been visited by 296 
persons during the month of December, a larger number than at any 
previous similiar period of its history, and a gratifying assumnco that, 
when arranged md formally opened, it will be a popular institution. 

The foregoing summary of the operations of the Geological Corps 
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was submitted for the information of the Government on the 31st 
January 1882. In the present volume detailed reports are given of 
some of the investigations named, also further infoi*mation — Notes and 
Reports — ^relating to the work up toSlst December 1883, as summarized 
in the following report presented in January last for the informa- 
tion of the Government. It will thus be seen that this volume contains 
reports of portions of the work of the three seasons, 1880-81-82. 



1882. 

During the past year the explorations, surveys, and scientific in- 
vestigations made by the staff of the Geological and Natural History 
Survey branch of the Depai'tment of the Interior have, as in former 
years, included portions of nearly all the Provinces and Territories of 
the Dominion, from British Columbia to Nova Scotia. Intei*esting and 
valuable additions have been made to our knowledge of the geography, 
geology, and natural history of the districts explored ; and the general 
work of the sui'vey in the field, having in view the construction of 
complete mineralogical and geological maps of the Dominion, has made 
satisfactoiy progress. The detail will be given in the usual Annual 
Report of the survey, which will be prepared when the collections and 
observations have been studied and airanged, and the measurements 
plotted, which, with the ordinary duties connected with the museum, 
will fully occupy the time and attention of the staff during the winter. 
In the meantime the investigations above alluded to may be briefly 
summarized as follows : — 

British ^^ British Columbia, Mr. Amos Bowman, who ably assisted Dr. G. 

M. Dawson in the western part of that province in 1876, has been en- 
gaged during the summer in working out details of the topography and 
geology of the southern interior east of the Eraser River. On the map 
of this region, published in connection with the report of progress for 
1877-78, the main points of its geological structui-e were shewn for the 
fii*st time, and the geography of the region laid down more completely 
than had before been possible. This map, however, left much to be 
desired, as this district, on account of its accessibility and comparative 
freedom from dcDse forest, is peculiai'ly suited to become a typical one, 
geologically, for the Province. It is, besides, that to be traversed by 
■the Canadian Pacific Railway, and is known to contain coal and other 
economic minerals. The investigations of Mr. Bowman during the past 
season have added much to our knowledge of it; and the future prosecu- 
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tion of them will probably render desirable the preparation of a second 
edition of the maps at an early date. The expenditure on this explora- 
tion has been $1,800.00. 

In the Eeport of last yeai' it was stated that Mr. McConnell would North-West 
remain at Calgary during the winter, to be in a position to resume as Manitoba* * 
early as possible in the spring the surveys and explorations which were 
commenced in 1881, by Dr. G. M, Dawson, of the important coal fields 
of the North- West, situate in the Bow and Belly Eiver districts, of 
which a preliminary report was prepared by Dr. Dawson and published 
in May, 1882. 

Daring the past summer the examination of the country extending 
from the base of the Bocky Mountains eastward to the 111th meridian 
and from the international boundary northward to the 51st parallel, 
hab been completed by Mr. McConnell. 

After finishing the work on the plains, the remainder of the season, 
from the 1st August, was spent in the foot>hills and outer ranges of the 
mountains, where the line of junction of the newer coal-bearing rocks 
of the plains with the older i-ocks of the mountains was examined and 
defined. The principal topographical features of the foot-hills and outer 
ranges were sketched in as carefully as time permitted, the measurements 
being made either by odometer, pacing, or by rough triangulation. 
The disturbed foinmations adjacent to the mountains were also traced 
out and examined, and two barometric sections were made across the 
Porcupine Hills, north-west of Fort McLeod. Scabby Butte was also 
re-visited, and a large and interesting collection was made there of 
reptilian bones, probably of Dinosaurs, some of which are now exhibit- 
ed in the museum. It is hoped that further research may lead to the 
discovery of enough of these bones to reconstruct the entire skeleton of 
one of those gigantic extinct reptiles, compared to which the mam- 
moth would be a dwarf. 

The most important coal seam in the region examined and des. 
cribod in the preliminary notes by Dr. G. M. Dawson, above refeiTcd to, 
occurs near the base of the Pierre shale foi-mation. This seam has now 
been traced, varying in thickness from one and a half to five feet, from 
the international boundary to the Bed Deer Biver — a distance of 175 
miles. Several other seams were examined on the Bed Deer Biver. 
The thickest, shewing six feet of coal, occurs not far above the summit 
of the Pierre shales, and is probably on the same horizon as the seam 
at the Blackfoot Crossing and at the Scabby Butte. A sketch survey 
was made of the Bed Deer Biver, for about 100 miles, from the mouth 
of Bose-bud Creek down to Hunter's Hill; and, on the return eastward 
at the close of the season, all the formations cut by the South Sas- 
katchewan Biver from the mouth of Bow Biver to Swift Current Creek 
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were oxamined, the most important featui*e here being the occurrence 
of a thick coal seam exposed at intervals from Medicine Hat up the 
river for forty miles. This seam is supposed to be at a lower horizon 
than any of those observed further west, and may underlie them 
throughout the region examined. In any case, the evidence of the 
past season's work tends still further to confirm the opinion that the 
coal fields of the North-west may be regai*ded as practically inexhaust- 
ible. The measurements made by Mr. McConnell during the season 
were : — 

1,000 miles by odometer, 
275 miles by pacing, 
460 miles by river (estimated.) 



Total 1,725 miles. 

The season's operations extended from Ist May to 3rd November, 
the latter being the date of Mr. McConneirs return to Ottawa. Cost — 
$1,599.64. The equipment, consisting of one waggon, seven hoi*ses, 
three saddles, harness, tents, two carts, canvas canoe, buckboard, &c., 
were left in charge of Mr. James Scott, Fort McLeod, and will, for the 
most part, be available for another season's work. 

Dr. Bell was requested to proceed to the Athabasca-Mackenzie 
region, and to there examine and survey that portion of the Athabasca 
Biver hitherto unsnrveyed between the confluence of Lake La Bicho 
River and the Clear Water River ; and further to examine as much as 
possible of the great, wholly unexplored, region south of Athabasca 
Lake, and lying between the Athabasca River and the 108th degree of 
longitude. 

The first part of the programme was successfully carried out, and 
some interesting details were obtained in relation to the lignite coal- 
beanng strata of the upper part, and the petroleum and salt deposits 
of the lower part, of the Athabasca River, all tending to confirm the 
opinion of previous explorers as to the great pi*ospective importance of 
this region in connection with these valuable mineral deposits. 

A track survey was made of Lake La Biche, and thence of the 
La Biche River and of the Athabasca, from the confluence of the latter 
to its mouth in Athabasca Lake, a distance of about 270 miles in a 
straight line. 

Of thd investigation indicated in the second part of the instruc. 
tions, namely, that of the region south of Athabasca Lake, Dr. Bell 
states : <^ That, after consulting the officera of the H. B. Co. and others 
at Foi't Chipewyan, I found that there was no route known across this 
region ; and, even if a route had been found, it would have been impos- 
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siblo to explore it, owing to the impossibility of obtaining supplies 
and reliable Indians." Br. Bell therefore returned on the old route, by 
Metby Portage, He ^ la Crosse, and Green Lakes, to Carleton. At 
He ik la Ci'osse a copy of a sketch map was obtained from Mr. Walter 
Pi-ancklyn, which he had made of his route from the Churchill River 
to Cree Lake, situate in the region in question. Mr. Francklyn also 
gave Dr. Bell much information about the country, and Dr. Bell pro- 
cured from some intelligent Indians of the region, and others, variou-* 
sketch maps and notes in regaixi to its geography. This information 
will no doubt prove useful in connection with futui*e explora- 
tions. 

From Methy Portage a ti*ack survey was made of the route to He 
h la Crosse Lake, and thence of the Beaver Biver to Green Lake, 
which was reached on the 4th of October. That portion of the route 
above refeiTed to, between the Athabasca and the confluence of the 
Clear Water has already been frequently traversed and its features de- 
scribed in more or less detail, the latest account of it being that of Pro- 
fessor Macoun, published first in the Eeport of the Geological Survey for 
1875>76, and bince then (1882) in the same author*s "Manitoba and 
the Great North- West." These accounts do not materially differ from 
that of Dr. Bell, except as regards the probable origin of the pet- 
roleum or "tar" deposits. Dr. Bell has, however, ascertained the in- 
teresting fact that the petroleum-satui*ated sandstones are of Creta- 
ceous age, and of such extent and character as to lead to the idea that 
the sandstone itself might be utilized for fuel, or the petroleum might 
be profitably extracted from it. The saturated beds range from 100 
to 150 feet in thickness and extend for many miles along the river. 
Di'. Bell believes the source of the petroleum to be in the underlying 
Devonian limestones, and not in the black shales mentioned by profes- 
sor Macoun ; also, that the impregnation has taken plaaco, as in eastern 
America, from below upward. Neither the eastern nor western 
limit of this tar-impregnated sand-rock of the Athabasca and Slave 
Bivers has yet been ascertained. Or. Peace Eiver the only known in- 
dication of its occun*ence is where the game Devonian limestones 
appear at the surface .from beneath the Cretaceous rocks, as is recorded 
by Professor Macoun. (Geological Survey Eeport 1875-6, p. 88). Dr. 
Bell was assisted by Mi*. Lawson. He left Ottawa on the third of 
July and returned on the eleventh of November, having travelled 
about 5,460 miles. Expenses $2,500, including salary of Assistant. 

Mr. Cochrane was requested to make a survey and exploration of the 
country east of Lake Winnipeg from the 53rd pai*allel of latitude south- 
ward, including the Berens Eiver and the upper waters of the Severn, 
returning, if practicable, by way of Trout Lake, Lake St, Joseph, and 
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District of Loiioly Lako, iho whole of this area never having been explored. Mr. 
S;Mr)*of°Lake Cochrane reports that he was unable to procure guides for the countr^ 
Winnipeg. ^j^ ^jj^ q^^^ gj^j^ ^f l^j^^ Height of Land between the Berens and tho 

Severn ; and he did not therefore attempt the return i*oute indicated 
in his instructions. A continuous track survey was, however, made of 
the Berens Biver from its mouth to the Height of Land, about 115 
miles, as well as about 75 miles of one of the head waters of the Sevei-n. 
The Pigeon fiiver, which is connected with the Beren. , was also sur- 
veyed for fifteen miles fi'om its mouth. The Big Black Kiver, about 
65 miles north of the Pigeon, was then ascended and surveyed for 
about 82 miles, beyond which canoes could not be taken. At this 
point a portage was made, southwai*d, into one of the tributaries of the 
Poplar Eiver, which was descended and surveyed to its mouth in Lake 
Winnipeg. Mr. Cochrane then proceeded up the east shore of the 
Lake to Norway House, with the intention of sui-veying and exploring 
the Jackfish (or Pike) Eiver. . This, however, was found to be im- 
practicable, the water being too low to make the ascent. A sketch 
sui-vey was then made of the lake shore from Norway House to the 
Grand Bapid Post at the mouth of the Saskatchewan. Leaving Grand 
Eapids on the 6th September the Saskatchewan was ascended to tho 
outlet of Moose Lake, the shores of which were surveyed and examined. 
The field work commenced on the Ist July and terminated on the 15th 
October. Expenses, $985.46. No economic minerals of importance 
. were obsei-ved, and the rocks on the eastern coast, and as far inland as 
the examination extended, consisted almost entirely of the ordinary 
varieties of grey Laurentian gneiss. 

The Geological Survey work during the past season in Ontario con- 
Onurio and bistcd in examinations made, by the writer, of several of the principal 
mines on Lake Superior, and of the whole of the north shore of tho 
lake from Kaministiquia Biver to Echo Lake, east of Sault Ste. Marie, 
including the whole of Thunder Bay, portions of Black Bay and Nipe- 
gon Bay and Straits, Michipicoten Island, Bachewanung Bay, and 
Goulais Bay. The entire distance — probably about 800 miles — was 
traversed in a small Mackinaw boat, and the shore line was pretty 
closely followed. Cun^ent Eiver, Thunder Bay, was left on the 13th 
July, and Sault Ste. Mape reached on the 20th Aagust. Eemai*kably 
fine weather was experienced, and but little detention from adverse 
winds. The average temperature for July between 6 and 8:30 a. m. 
was 60**. 96 and for August between the same houi-s 61**. 52. Many 
days it was so calm that sailing was Impossible. 

In the whole distance only seven mines and one stone quany were 
found, at which work was being prosecuted. These were, from Thun- 
der Bay, eastward : — 
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1. Fie Island. 

2. Silver Islet 

3. Free-stone Quarry, Isle Verte, Nipegon Bay. 

4. Michipicoten Island. 

5. Mamainse. 

6. Do. 

7. Echo Lake. 

^8. Garden fifver (east of Sault Ste. Marie). 

The Silver Islet Mine is the only one which has yet yielded any 
profit on the working. 

At Michipicoten Island, and at one of the Mamainse mines, very 
large sums of money are being expended ; but the surface works, as 
has been so often the case in the past history of Lake Superior mining 
enterprise, are altogether too far ahead of the underground explora- 
tions, which in August last could not be said to have afforded more 
than a reasonable prospect of a profitable mine, more especially whei. 
considered in connection with the uusuccessful result of the previous 
somewhat extensive exploi*ation of the same mining areas. 

At No. 7, the Echo Lake mine, work has been suspended since the 
date of my visit in July. 

The origin, geological structure, and age of the formations around 
the shores of Lake Superior are points upon which much discussion 
has arisen and various opinions have been expressed. To study these 
questions was one of the main objects of the present exploration, and 
also to ascertain whether any sound reasons existed for adopting the 
new names by which it has been proposed to designate the interesting 
groups of strata which there constitute the so-called upper and lower 
Copper-bearing Bocks. The result of the observations made will be 
given in the annual report, vhen the facts have been further considered. 
At present the impression formed is that the names referred to are not 
required, and that genemlly the views expressed by the earlier ex. 
plorers are more nearly correct than those subsequently advanced, the 
latter being for the most part based apparently more on theoretical 
considerations than, like the former, on personal examination of the 
region. Daring the present exploration a number of rock specimens 
were collected, and about forty photographs of scenery and of interest- 
ing geological sections were taken. 

In July, August, and September Mi*. Weston made an examination 
of the formations from Sault Ste. Marie eastward along the northern 
shores of Lake Huron. The Huronian strata were carefully, but un- 
successfully, searched for fossils, a good suite of i*ock specimens was, 

however, secured, and a number of fossils was obtained from the Gam- 
'i2 
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bro-Silorian formations, chiefly of St. Joseph and La Cloche Islands, 
where we And the eastern limit of the Sault St«. Marie or St. Peter 
sandstones. Expenses, $272.42. 

Leaving Sault Ste. Marie again on the 27th Augast, the writer pro- 
ceeded by steamer to Prince Arthur's Landing, with the intention of 
examining the country, thence to Winnipeg, along the line of the 
Canadian Pacific Railway. 

This could not be carried out, as the trains, owing to a break on the 
line, were not running, and there was no certainty when traffic would 
be resumed. It was, therefore, decided to proceed, via Duluth, to 
Winnipeg, which was reached on the 2nd, and left on the 5th of Sep- 
tember, for Portage La Prairie and Wostbourne, where some days 
were spent in examining the country around the southern shores of 
Lake Manitoba. No rock exposures were found, the surface of the 
countiy being everywhere covered with a deep black soil, resting on a 
great, but varying, thickness of drift, which is well exposed in the 
banks of the White Mud River. Some worked flint chips and arrow 
heads were found at one point on the lake shore, a short distance east 
of the mouth of White Mud River. They were apparently washed up 
from the bed of the lake. On the 11th September I proceeded to 
Brandon, and thence, southward, across the plains to the Souris River. 
Several days were spent in the vicinity of Souris City and around the 
Brandon Hills. Thence the country was examined via the Tiger Hills, 
Rock Lake, and the Pembina River to Emerson, arriving there on the 
3rd October and leaving again to return east on the 5th. Cost of sea< 
son's explorations $1,179.34. 

It seems very desirable that further explorations should be made in 
the Souris valley and the adjacent country. The Cretaceous rocks 
which crop out there are apparently nearly on the same horizon as 
those in which the lignite coals of the Bow and Belly Rivers occur. A 
careful search may therefore, very possibly, result in the discovery of 
workable lignite coal beds, either in the lower part of the Souris River 
valley, or between it and the valley of the Pembina. 

It is unnecesary to dwell on the vast importance of such a discovery 
to all the inhabitants of this magnificent agricultural region ; but from 
.the general drifVcovered and even character of the country, and from 
the strata being practically horizontal over such wide areas, there is 
little hope, even though they exist, of coal beds being discovered, 
except accidentally, without having i^ecourao to boring.. From the 
compai"atively soft nature of the strata to be penetrated, this would 
not be a very costly operation ; but, in any case, twenty or thirty 
thousand dollars judiciously applied would be money well spent in j 
view of settling such an important question. It is proposed during the ^ 
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ensning summer to thoroughly investigate the matter, so far, at least, 
as a careful examination of the surface and of all natural exposures 
will enable this to be effected. Attention has been called to the pro- 
bable value for brick making of some of the smooth fine-grained 
Cretaceous shales which are cut by the Souris and Assiniboine Eivers, 
and the result of experiments made by Mr. Hoffmann on the samples 
submitted to him will be given in the annual report. They seem to 
ehow that we have, in these shales, an excellent material for the manu- 
facture of the most refractory biicks, if not also for fine earthenware ; 
and, if workable seams of lignite should be discovered associated with 
these shales, the manufactures referred to would be greatly facilitated. 

The explorations and surveys in New Bi-unswick were continued ^ . 
daring the season by Mr, B. Ells and Mr. W. Bi'oad, those (»f Mr. Ells xKw Bmns- 
baviDg extended into the province of Quebec, around the north shore 
of the Bay of Chaleurs and the Gasp^ Peninsula, from Cape Bosier to 
M^tis. The examination included the valleys of the Restigouche and 
Metapedia, and of the Dartmouth and St. John Rivers of Gasp^. The 
St. Anne and the Magdalen Rivers were also ascended, and some 
observations were made in the Shickshock Mountains. This region is 
probably an important one, but the difficulties in the way of its 
exploration are very great. The rough and precipitous character of 
the numerous streams proceeding from it, and the dense forest which 
covers the whole of the intervening country, except the rugged sum- 
mits which rise to elevations above the tree line, together with the 
entire absence of tracks or roads of any kind, are obstacles which have 
hitherto prevented the acquisition of any really accurate geographical 
or geological details concerning it ; and, before these can be obtained, 
the requisite surveys and explorations will probably have to be under- 
taken during the winter. 

It can, however, now be affirmed that this extensive mountain 
region has no connection with the Cambrian (Lower Silurian) forma- 
tions of the Quebec group, but is a detached area of the Pre-Cambrian 
formations which constitute the chief mineral-bearing belt of the 
Eastern Townships, extending from the Vermont boundary north-east- 
ward to a little beyond the latitude of Quebec. In the Shickshock 
Mountain area as yet only serpentine and chromic ii*on have been 
recognized, but as these everywhere accompany the deposits of cryso- 
tile or asbestus, and the ores of copper, lead, antimony, and iron, with 
some gold and silver, in the region to the south-west, it is not unrea- 
sonable to anticipate their discovery in this unexplored area of the 
Gasp^ peninsula. It should therefore be more closely examined, and 
its physical and geological features more accurately determined. The 
measurements and observations made during the past season by Mr. 
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Ells in furtherance of this object were, from the causes already referred 
to, chiefly confined to the proximity of the coaat, and to some of the 
more accessible of the river valleys. In the prosecation of this work 
between Little Pabos and Mdtis 300 miles of road were chained, 135 
miles of I'oad and 2T5 miles of shore line were paced, and interesting 
and instructive photographs of the scenery were secured. Ck>llections 
were also made of typical rocks and of the fossils from the newer for- 
mations which surround and lie against the older nucleus of the 
mountains. The highest peaks of these attain to elevations i*anging 
fi*om 2,000 to 3,T00 feet above the sea, and were gi*aphically described, 
now nearly forty yeai-s ago, by Sir W. E. Logan.^ (P. 13, Beport of 
Progress, Geological Sui'vey, 1844). 

Mr. Ells was assisted by Messrs. Low, Brumell, and Peers, and the 
cost of the season's exploration was $l,3T6. 61, including the salaries 
of Messrs. Low and Brumel to the first of October, and of Mr. Peers to 
the 16th of September. 

In western New Brunswick, counties of York and Carleton, Mr. W. 
Broad continued the surveys and explorations, in which he has now 
been engaged for four seasons, assisted during the past season by Mr. 
Bobei't Chalmers and by Mr. Mclnnes, B.A. 

Mr. Chalmer's attention was devoted entirely to the supei*ficial 
geology of the area, and a detailed report of this investigation will be 
prepared. 

Mr. Broad and Mr. Mclnnes devoted their attention chiefly to the 
procuring the additional data required to complete the map, and in 
doing this surveys were made of the different branches of the Eel, 
Meduxnakeag, Nackawick, Keswick, and Mactagnac Bivers. The 
ix)ads on both sides of the St. John Biver, between Woodstock and 
Victoria CJorners, were sm-veyed with odometer, and the banks of the 
river between the points named were measured by pacing. Various small 
streams and wood roads were also traversed, and Mr. Broad states that 
the region in which he has been working, embracing about 4,000 
square miles, is now surveyed with minuteness of detail not hitherto 
attained in any other part of New Brunswick. 

The field work commenced about the 18th of June, and was continued 
to the 13th of November. The cost including salaries of Messrs. Chal- 
mers and Mclnnes, the former to the 20th of September and the latter 
to the 31st December, was $1,071.'79. 
NovaSootia. ^ eastern Nova Scotia, the work was continued by Mr, Hugh 
Fletcher ; but owing to the lateness of the season, very little was done 
in Cape Breton before the Tth of June. A detailed examination was 
then made of the manganese mines, extensively worked by the Hon. E. 
T. Mosely, in the lower Carboniferous rocks at Enoch, Loch Lomond, 
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and also a farther examination of the copper mines which are worked 
ID the Pro-Cambrian rocks of the Goxheath hills, and which were 
described p. 123 F. of the Geological Eeport, 1879-80. 

The Sarvey of the Baddeck and St. Ann*s Bivers was then re- 
sumed, and finished aboat the end of Aogust. On the lowland near 
the mouths of the rivers of this region, and along the '^ intervals " or 
allavial flats which border them for many miles, Carboniferoas strata 
occur, while the adjoining hills are composed of gneissic, granitic and 
felsitic rocks, making the stmctare of the country both physically 
and geologically similar to that of other portions of Cape Breton pre- 
viously examined. 

The remainder of the season was occupied in Guysboix) and Antigo* 
nish counties, in continuing the work commenced in 18T9-1880. In 
September heavy rains caused the suspension of the survey of brooks 
and lakes much earlier than usual ; but nearly all the roads of Guys- 
boro county, and many in Antigonish, were traversed by odometer or 
by pacing, and subsequently a preliminary inspection of most of the 
gold fields was made. 

Near Gnysboro there are deposits of specular iron ore like those 
described p. 122 P. Eeport of G. S. C. 1879-1880. The most important 
of these is worked by the Crane Iron Company, of Philadelphia. Three 
thousand tons of excellent ore have been taken out ; but the distance 
from a good shipping place and bad roads renders its transport very 
costly. It sells in the United States for $7 and $8 per ton of 2,000 lbs., 
and is used as a lining for puddling furnaces. 

The examination of this mine was greatly facilitated by the kindness 
of the manager, Mr. James Williams. 

In November Mr. Fletcher spent some time at Albert, in New 
Brunswick, examining the curious copper deposits which occur there 
in so many places, in the form of grey copper ore replacing vegetable 
remains in the Carboniferous rocks, and also a yellow copper pyrites in 
rocks similar to those in which the Coxheath copper mine. in Gape 
Breton is worked — probably Pre-Cambrian. One of those deposits in 
New Ireland seems to be well worth developing. Owing to litigation 
the work is now suspended. 

Mr. Fletcher also visited and examined the coal seam on the Debert 
Biver, Londonderry county, but no definite information concerning it 
could be obtained. Many shallow pits have been sunk on the river flat, 
from which fragments of bright clean bituminous coal have been thrown 
out. The pits were all full of water, but there was no evidence to show 
that in any of them a solid seam of coal had been cut. Beports state 
the seam to be four feet thick, underlaid by a small seam of fire clay, 
and this by more coal. A seam of about the same thickness, opened 
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yeara ago on the opposite side of the river, is stated to consist of black 
shale with only three bands of good coal, none of which exceeds foor 
inches in thickness. This is probably the character of that found in the 
shallow pits above referred to. A brief examination was also made in 
December of some of the gold mines in Halifax county. 

Mr. Fletcher was assisted by Messrs. John McMillan, Eodolphe Fari- 
bault, J. A. Robert, and M. H. McLeod. The field work continued from 
June to December; expenses, $1,315.00, including salaries of assitants, 
two to the 31st of August and two to the 16th of December. 

The topographical survey of the Nova Scotia gold fields by Mr. 
W. Bell Dawson referred to in my last summary report as having been 
commenced in June, 1881, with the co-operation of the Provincial 
Legislatui*e, was, it is to be regretted, not continued during the paat 
summer, no funds having been provided for the purpose by the Local 
Oovernment. 

On the 12th June the plotting of the field observations was completed 
and plans were made of the Laurencetown, Montague and Waverly 
gold fields on a scale of 500 feet to one inch and also one sheet of the 
general map, embracing 18 by 12. miles, or 216 square miles, was pre- 
pared on a scale of two inches to the mile. 

The surveys have extended beyond the limits of this sheet, and these 
have been plotted separately, to be included in the next sheet, so soon 
as the continuation of the field work will enable this to be prepared. 
The cost of the survey, as found by dividing the total expense by the 
area covered, is $16.?5 per square mile. 
^ , , , With a view to exhibiting: the whole of the species in the possession 

and Natar^ of the Survey, from each formation, a reclassification of the fossils in 
the museum has been commenced. This reclassification, which is being 
ably carried out by Mr. Tyri-ell, has necessitated the opening of about 
one hundred boxes of specimens, from which many of the species have 
been selected, identified, labelled, and incoi*poi*ated into their proper 
place in the collection. The rearrangement of the fossils of the St. 
John's, Potsdam, Calciferous, and Chazy formations has been completed, 
and much progress has been made in the reclassification of the Silurian 
and the rest of the Cambro-Silurian species. The nomenclature of all 
the Cambrian and Cambro-Silurian fossils, with the exception of those of 
the Hudson Biver formation, has been revised, and new labels for each 
species have been printed. 

The graptolites and other fossils collected by Mr. T. C. Weston in 
18T7, and by Mr. R. W. Ells in 1882, from the coast between Matanne 
and Little Fox River, in the province of Quebec, have been studied by 
Mr. H. M. Ami, and identified po far as their state of preservation would 
admit. 
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A critical and microscopical revision of the Canadian MonticuUporidce 
has been commenced by Mr. Foord, and the results of his investigations, 
which have been based on 284 thin sections skilfully prepared by Mr. T. 
C. Weston, will be pablished at an early date. 

The Survey is again indebted to Principal Dawson for the preparation 
of the second part of his Eeport on the Devonian (Erian) and Silurian 
fossil plants of Canada. This Report, consisting of forty-nine pages of 
letterpress and four plates, B. 8vo., has been printed and distributed 
during the summer. 

Two papers, one " On the Fossils of the Lower Cretaceous Kocks of 
British Columbia,'^ and the other ^' On some supposed Annelid Tracks 
from the Gasp^ Sandstones,'* have been prepared and were read by Mr. 
Whiteaves at the first meeting of the Eoyal Society of Canada in 
Ottawa. Papers were also prepared and read at the same meeting by 
Professor Macoun " On the Distribution of Northern, Southern, and 
Saline Plants in Canada," and by Dr. Bell, on the " Birds of Hudson's 
Bay." 

At the meeting of the American Association for the Advancement of 
Science, held in Montreal last. August, some of the most interesting 
fossils collected by officera of the Survey during the past three years 
were exhibited in the Geological Section. Before the same section, also,' 
two papers were read, one " On the Kocent Discoveries of Fossil Fishes 
in the Devonian Bocks of Canada," and another " On the OccuiTence of 
SipJionotretOrScotica (Davidson) in the Utica Formation, near Ottawa, 
Ontario." In the Biological Section a paper was read " On a Becent 
Species of Heteropora from the Sti*ait of Juan de Fuca." Two of these 
papers have since been printed verbatim in the October number of the 
American Journal of Science, Assistance has been given to Professor W. 
Dwight, of Vassar College, Poughkeepsie, New York, in the prepara- 
tion of a paper read at the same meeting, " On the Geology and Paleon- 
tology of the Wappinger Limestones of Duchess County, New York," 
by the comparison of suites of fossils forwai-ded from that locality with 
Canadian types in the museum of the Sui^vey. 

A collection of 200 specimens, from the Hamilton formation in the 
vicinity of Widder, Ontario, comprising many species not formerly 
represented in the museum, and some apparently new to science, has 
been presented to the survey by the Bev. Hector Currie. A catalogue 
of the species contained in this collection has been made and forwarded 
to Mr. Currie, together with a series of duplicates from other formations. 

To the kindness of the Bev. J. M. Goodwillie, of Calamachie, Ontario, 
the Survey is also indebted for a series of rare fossils from the Niagara 
and Hamilton formations ; and lists of the species presented have been 
made and mailed to the donor. 



24 OEOLOOICAL SURVEY OF CANADA. 

120 Bpecimens of fossils fi*om the Medina, Clinton, and Niagara forma- 
tions have been presented by Colonel Grant, of Hamilton, Ontario. A 
slab about seven feet long, the finest specimen known of foot prints of 
Sauraptis unguifer (Dawson) from Nova Scotia, was presented by Sand- 
ford Fleming, Esq., C.M.G. A cast of this unique specimen has been 
made and presented to the Bedpath Museum, Montreal, and a smaller 
specimen, fi-om the survey collection, of foot-prints of the same 
species was presented by request of the donor, to the University of 
Kingston. 

Mr. H. W. Ami has presented 125 specimens from the Utica forma- 
tion near Ottawa ; and Mr. W.H.Billings has presented seven named 
species from the Trenton limestone, near Ottawa, not previously in 
the collection. 

The principal collections of fossils made by officers of the survey 
during the past year ai-e as follow : — 

By T. C. Weston. — About 100 specimens of Carboniferous fossils 
from the S. Joggins, Nova Scotia, including two large stumps of 
SigiUaria Brownii, leaves of Cordaites slabs of Anthracomya^ Stigmarian 
roots, Calamtes, Lepidodendran, Badoxylon LepidopMoios, Spirorbis, and 
scales and teeth of fishes. About 100 specimens of Black Eiver and 
Trenton fossils from Gravel Point, St. Joseph's Island, Lake Huron. 

By A.H. Fooixl. — ^Twenty-three specimens of fossil fishes from the 
Devonian rocks of Scaumenac Bay, P.Q., and 130 from Campbellton, 
N.B. 

By R. G. McConnell. — ^Abont 100 specimens of molluscous and 
vertebrate fossils fh)m Milk Biver Eidge, Highwood Biver, South 
Saskatchewan, and other localities in the Bow and Belly Biver districts, 
North-West Territory — ^all of Cretaceous or Tertiaiy age. 

By A. H. Foord and H. M. Ami. — About 100 specimens of fossils 
from the Trenton limestone, near Ottawa. 

By B. W . Ells. — Twelve specimens of graptolites from Matanne, three 
from the Marsouin Biver, and twenty-five from Gagnon's Beach, P.Q., 
615 fine and rare fossils mostly from the Guelph Silurian limestones, 
have been acquired by purchase from Mr. Joseph Townsend, of Dur- 
ham, Ontario. 

Collections of fossils containing about 182 species have been sent to 
Queen's College and to the Boyal Militaiy College, at Kingston, and 
twelve more are in ooui'se of preparation for distribution to other 
local educational institutions. A number of casts of tracks from the 
Potsdam formation has been presented to the museums of the Univer- 
sities of Toronto, Kingston, McGill and Laval. 

Early in the year, Professor John Macoun, of Belleville, was appoint- 
ed Botanist and Natural History Collector to the Sui*vey, and during 
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the sammer he was occupied in investigating the botanical featoi'es of 
tho western peninsala of Ontario, from the head of Lake Erie to 
the Niagara Biver. Later, towards the end of July, he pi-oceeded to 
Gasp^, and there investigated the coast and alpine flora of that in- 
teresting peninsala. The Shickbhock Mountains were ascended, and 
the coast was carefully examined fi'om Cape Bosior to Ste. Anne des 
Monts (about 200 miles), as were also portions of the shores of Gasp<^ 
Bay and of the Bay of Chaleurs. Specimens of the rarer species and 
of others not represented in the herbarium were collected ; material, 
moreover, was obtained for a full report on the botany of the regions 
explored. Professor Macoun has been engaged during the autumn in 
classifying and arranging the herbarium, and has commenced the 
preparation of a complete catalogue of Canadian plants, the first part 
of which will be ready for publication during the ensuing year. 

In November, Professor Macoun was instructed, at the i*equest of 
the Minister of Marine and Fisheries, to make a collection for the 
forthcoming Fishery Bxhibition of objects of marine natural history, 
especially sea weeds. Afler consultation, it was decided that the 
shores of Prince Edward Island, and of the sooth-westciii part of Nova 
Scotia, would afford the best facilities for the work. Accoi*dingly 
Prince Edward Island was fii*st visited, and then Halifax and Yarmouth. 
Professor Macoun left Ottawa on the 16th November, and returned 
CD the 14th December. He succeeded in making a fair collection ; 
bat it is to be regretted that the work was not undertaken earlier, 
and at a season of the year when it would have been possible to attain 
results more complete and more commensurate with the importance 
of the object in view. Since his retui*n, considerable time has been 
spent in arranging and pi*epai*ing the collection for exhibtion. 

Of the collections in recent natural history, alluded to in my report 
last year, two have since been purchased for the museum. The most 
important of these is the very fine collection of shells, the property 
of Mr. Whiteaves containing nearly 6,000 species, and upwards of 
14,000 specimens, from all pai*ts of the world ; together with a fine 
collection ofpamed Jurassic fossils, in which 598 species are repre- 
sented by about 1,800 specimens — in all, upwaixlsof 15,000 specimens, 
for the very moderate sum of $2,000. About 3,000 species are now 
temporarily arranged in trays, in the museum, preparatory to their 
being 'permanently mounted and labelled. The other collection re- 
ferred to is one of Canadian birds and mammals, the property of Dr. 
Bell. It represents thirty species of bii*ds, and thirteen species of 
mammals, and consists of fifty-six specimens. This collection is 
mounted and exhibited, and was purchased for $?19. In connection 
with it, and with the considerable collection of biixl's skins, already 
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made by Professor Macoan, and now in the maseum in drawers, and 
in view of further additions to the recent natural history collection, 
the sei*yices of an efficient taxidermist are greatly needed. I would 
also, in this connection, again call attention to the necessity of taking 
some steps to provide additional accommodation, either in the manner 
suggested in my report last year, or in any other which may be 
deemed moi>e desirable. 
Chemical and "^^^ work in this branch of the Survey during the past year has, 
Mineraiogicai. apart from the analysis of one or two minerals possessing chiefly a 
scientific interest, consisted almost exclusively in the examination and 
analysis or. assay of minerals of economic importance, including gold, 
silver, copper, lead, iron, manganese, and plumbago ; also, the testing 
of cei*tain clays in regard to their adaptability to brick making, and the 
partial quantitative analysis of some lake and river waters. 

A series of analyses of the Korth-West lignite coals has been com- 
menced, and is now in progress. This, when completed, will probably 
show, in a very interesting and conclusive manner, the intimate con- 
nection which apparently exists between the economic value of the 
seams and their proximity to areas which have been, either locally 
or generally, affected by movements of upheaval or depression pro- 
ducing heat and pressure. 

Bather more than two hundred mineral specimens have been received 
for identification, or for an opinion of their economic value. In all 
cases the information asked for has been given, either personally or by 
letter. 

The defective supply of gas in the laboratory mentioned in my last 
report has been remedied by the means then suggested, and no further 
difficulty in that I'cspect has been experienced; and, with the except- 
ion of the apparatus for procuring distilled water, the fittings in the 
laboratory and in the assay room are now satisfactorily completed. 

In 1881, Mr. Adams obtained, on my recommendation, six months 
leave, to visit Europe for the purpose of studying lithology, and ac- 
quainting himself with the latest and best methods in use for the 
microscopic examination of rocks. Since his return, jn September, 
1881, his time has been about equally divided between chemical work 
and micro-lithology ; and he has examined and determined by this 
method a large number of the interesting crystalline rocks of the 
" Quebec Group," the chai*acter and geological relations of which 
could not be otherwise ascertained with certainty. 

Mr. Hoffmann's time and attention has also been devoted to super- 
intending the aiTanging, classifying and labelling of the mineraiogicai 
and stratigraphical collections, work which has been ably and indus- 
triously carried out by Messrs. Willimott and Broadbent ; to complete 
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this undertaking, however, a considemble amoant of labour is still 
reqnired. 

Twenty names have been entered as having presented specimens to 
the mineralogical collections during the year. All such specimens, 
when in the museum, are labelled with the name of the donor. 

Four papers were prepared by officers of the Sui-vey and read at the 
meeting of the Eoyal Society of Canada in the Geological Section — by 
Br. Bell, on "The Present Condition of the Mining Industry in 
Canada.'' And on " The Discoveiy of Zinc Blende on the North side 
of Lake Superior ; " by Dr. G. M. Dawson, [^ Descriptive Notes of a 
general section from the Lauren tian Axis to the Rocky Mountains j *' 
and by the writer, on the " Quebec Group.*' 

Twenty-one named collections ofminerals and rocks have been made, 
labelled, catalogued, and distributed to educational institutions. These 
comprised in all 2,283 specimens. About 100 boxes of specimens have 
been opened, 80i*ted, and classified, the useless specimens being rejected 
and the remainder, not wanted for the museum, repacked in such a 
manner as to be easily available for reference or exchange or for 
making up collections for presentation. This work was performed by 
Mr. C. W. Willimott, assisted by Mr. Brumell. In August and Sep. 
tember, Mr. Willimott visited and examined several mining districts 
for the purpose of procuring specimens wanted for the museum collec- 
tion, and aJso material for collections for distribution to educational 
institutions. At the same time statistics of all the mines visited were 
obtained, the details of which will be given in the annual report now 
in course of publication. 

During the year ending 31st December last, 3,268 copies of the Library. 
Survey publications have been distributed, a larger number than during 
any previous yeai*. Of these 2,3?2 were distributed in Canada, 1,902 
being in the English language and 470 in French. The remainder 
(869) were sent to scientific and literary societies in America, Europe, 
India, Japan, and Australia. In return for these, 435 publications, 
including books, transactions, memoirs, periodicals, pamphlets, and 
maps have been received. Many of these publications and a large 
number of other valuable books in the library are still unbound, and 
consequently it is only with difficulty, and at the risk of injury, that 
they are available for reference by the public or by [^members of the 
staff. 

Since the 20th May last, the Government contractor has only accom- 
plished the binding of 138 volumes, at which rate of progress it will 
require four years to finish binding the books now in the library. 

Thirty-three scientific magazines and periodicals have been subs- 
cribed for, a list of which is given in the Annual Beport. 
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Eighty volumes have been added to the library by purchase. 

There are now in the library about 4,500 volumes. The catalogue 
is being proceeded with, and will, it is hoped, be ready for printing 
some time during the ensuing year. 

9,549 names have been entered in the register of visitors ' to the 
museum during the year, the largest number in any previous twelve 
months of its existence having been 1,652. This large increase of vi. 
sitors must be regarded as exceedingly satisfactory for the first year 
of the establishment of the museum at the Capital ; and I venture to 
express the hope that the future liberality of Parliament will enable 
the popularity and usefulness of the institution for practical, scientific, 
and educational purposes to be yet very largely increased. 

The strength of the staff at present employed is thirty-eight of all 
classes, viz : professional, twenty-six ; oixiinary, twelve. 

The appropriation for the current fiscal year ending 30th June 
next, was $60,000, against which the whole expenditure for the Greolo- 
gical and Natural History Sui*vey, and for the maintenance of the 
museum, is charged, including the salaries and wages of all employes, 
which this year will amount to about $33,000.00. 

The following changes have occurred during the year : — Dr. Thor- 
burn was appointed Librarian on the 12th of April, 1882. Mr. A. 
Webster resigned on the 1st of October, after six months leave ; 
and Mr. Wallace Bi'oad was promoted to the vacancy. Messrs. Low 
and McMillan were appointed Assistant Field Geologists from the 1st 
of July, 1882 j and Mr. Broadbent was appointed Museum Assistant 
(Mineralogical section) from the same date. Mi'. Grignard was trans- 
ferred, on the 5th of July, to the Dominion Lands branch. Dr. G. M. 
Dawson was absent in Europe, on leave without pay, from the 1st 
May to the 31st of December. While there he studied the process in 
use for the manufacture and utilization of lignite as fuel, a subject of 
considerable importance in connection with the development of the 
vast deposits of this material in the Canadian North- West. The result 
of Dr. Dawson's observations will be given in a future report. 

Approximately stated, the expenditure during the six months, end- 
ing 31st December, 1882, has been, under the divisions named as 
follows : — 

Salaries and wages $16,474 91 

Exploration and survey 13,480 42 

Printing and lithography 633 46 

Purchase of specimens 2,170 00 

Purchase of books and instruments 332 62 

Chemical and laboratory apparatus 101 84 
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Stationery 242 25 

Fuel 598 95 

Incidental expenses 596 24 



$34,630 69 



The correspondence of the branch shows 1,445 letters sent and 
1,938 received. 

Ottawa, January 1883. 
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FROM JANUART 1st, to DECEMBER 30th, 1882. 

BT PRESENTATION. 

6. M. Dawson, D.S. : — 

GtN>log7 of British Goiambia (Eztrtcted from Oeol. Mag., May, 1881). 

Dtpartment (^ Minetj Nova Scotia : — 
Report. 1881. 

Piekmnff ColUffe : 

Announcement. 1881-82. 

£ntomologieal Society </ Ontario : — 
Annnal Report. 1881. 

Stipendiary Magittratei of Ontario >^ 
Report. 1882. 

Litt of Members of the House qf Commons, 1882. 

Mewn. MiTRBAT, Stewart and Habvky, flalitax, N.S. : — 
Statement of facts relating to Mt. Lloyd Copper Mine. 

Extracts from Treatises on the Coal bearing districts of Notre Dame Bay, N.F. 

Minister qf Railways and Canals j Canada :— • 

Report. 1881. 

Minister of Militia and 'De/enee^ Canada : — 

Report. 1881. 
Meteorological Report of Canada. 1880. 

W. H. Smith, Ottawa :— 

List of Members of the Senate and Commons. 

Niw Brunswick Natural ffistory Society: — 
Annual Report. 1881. 

Dk. G. M. Duncan, Bathurst, N.B. :— 

Discovery of Tripoli, or Polishing Powder, near St. John, N.B. 1881. 

Silver Islet Harbour, as a Lake Superior Terminus of the Canada Pacific R. R. 

New Brunswick Natural History Society. 
Bulletin No. 1. 1882. 

J. B. Goods, Yale Lytton, B.C. :— 

A Vocabulary and Outlines of Grammar of the Nitlakapamuk, or Thompson 
Tongue. 1880. 
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F. de Saint Maurice : — 

Ltf Province de Quebec et la Canada an Troisi^me Congrds International de 
Geographie h Veniso. 1881. 

Canada Oatette Volume XV.. Nos. 50-53. 

« " XVI.,** 1-25. 

Annuaire du Seminaire de Chieouiimi, No. 2. 1881-2 

Prof. E. J. Chapman: — 

A classification of Crinoids (23 copies). Pamphlet on the probable nature of 
the supposed fossil tracks known as Protichnites and Climactichnites. 

B. J. Harrington : — 

Pamphlet. Note on the Composition of Dawsonite. 

Oiograiphical Society of Quebec : — 

Transactions Volume I., Number 2. 

Lt erary and UUtorical Society^ Quebec : — 

Transactional Sesssion 1881-82. 

Toronto Mechania^ Institute ;— 

• Fifty-First Annual Beport for the Year 1882. 

Ed. Gilpin, Jr., A.M., F.G.S. Ac. : — 

The Gold Fields of Nova Scotia. 1882. , 

The Minerals of Nova Scotia, Dominion Exhibition. 1882. 

Department of the Interior^ Canada : — 
Beport 1881. 

Ottawa Field Haturaliettf Club :— 

Transactions Number 3, 1881-2 . 

The A. A. A. S. Visit to Montreal :— 

Hand-Book. 1882. 

H. G. Vbnnor : — 

Weather Bulletin Volume 1, Numbers 6-9. 

Inspector .qf Iniurancm for Ontario : — 
Beport. 1881. 

McOill College : — 

Anntial Calendar. 1882-83. 

Commiuioner qf Crown Landtj Ontario : — 
Beports. 1869-81. 

Newfoundland, 

Alrx. Murray, C.M.G., Director Qeol. Survey :^ 
Beport of Progress and Maps for 1881 . 

ENGLAND. 

Royal Society, London :— 

ProceediDgs *. Volume XXXIII., Numbers 216-218. 

" « XXXIV., " 220-221. 

An account of the Botanical collection made In Eergaelens Land, during the transit 

of Venus Expedition. Volume (extra) 168 (Philosophical Transactions of 

the Boy. Soc, 1879). 
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Royal Geographical Society j London : — 

Proceedings Yolame IV., Numbers 1-12. 

Jfanckater Geological Society : — > 

Tranmctions Volume XVI., Parts 1 1-18. 

« « XVII., « 1-2. 

Plymouth Inttitulion : — 

Annual Report arid Transactions Volume VII., Part 3. 

»« " •« VIH « I. 

Geoyraphical Society of Cornwall : — 

Ttansactions X Volume X., Part 4. 

R. Ethbridge, Jr., and P. Hebbbrt Carpkmtbr, M.A., Asst. Master Eton College : — 
On certain points in the Morphology of the Blastoidea — with descriptions of 
some new Qenera and Species. 

P. H. Cjlrfbntbr, M.A. : — 

On certain points in the Morphology of the Blastoidea. 

Professor T. R. Jones, F.R.S. :— 
On some Leperditias. 1882. 

Birmnyham and Midland Jnttitute : — 
Report for year 1881. 

VmvertUy Library^ Cambridge, England ;— 

Twenty-Eighth Annual Report to the Senate. 

RoBiRT Ethbridob, F.R.S., President of the Geological Society, London : — 
Address. 1882. 

Royal Colonial Jnttitute : — 

Report of the Council. 1882. 

SCOTLAND. 

Botanical Society, Edinburgh :— 

Annual Reports. Firbt, Third, Fourth, Fifth, Sixth, Seventh and Eighth. 

Proceedings. 1855. 

Transactions Volume I., Part 1 -2. 

« « IIL, « 1,3. 

" •* IV., « 1,2,3. 

« ," VII. 

•* " VIII.," 2. 

" '» X., " 1. 

'» XI., " 3. 

ti " XII., «' 2, 3 

u « XIII.," 2,3. 

« •' XIV.," 1,2. 

Otoloffical Society, Glasgow ;— 

Transactions Volume VI., Part 2 . 1878-80. 

Glatgow University : — 

Calendar. 1882-83. 

Royal Society, Edinburgh : — 

Transactions Volume XXX., Part 1, 1880-81. 

3 
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Royal Society^ Edtntmrgh : — 

Proceedings 1880-81. 

Jnstitution of Engineers and Shipbuilders in Scotland : — 

Transactions ..1881-82. 

J. H. Balpoub, M.D., and Chas. C. Babington, F.L.8. and F.G.S. : — 

Account of Boianical Excursion to Skye ard the Outer Hebrides. 1841. 

W. S. Millar, C.E. :— 

On the Dimensions of Cast Iron at various temperatures, with more especial 
refeience to the Phenomena of the solid floating on the molten metal. 

IRELAND. 

Royal Dublin Society : — 

Proceedings Volume I., (2nd Series) Part 18. 

«« " II., (N. 8). " 7. 

« " 1II.,(N. S). Part8l,2,3,4. 

Transactions Volume I., (2nd Series). Parts 13, 14 . 

UNITED STATES. 

Boston Society of Natural History : — 

, Proceedings Volume XX. 

Report '* XXI., Parts l, 2, 3. 

Memoirs " HI., Numbers 4, 6. 

State of Colorado : — 

Biennial Report of the State Geologist. 1880. 

Kentucky Geological Survey : — 

Report, from May, 1880, to January, 1882. 

Harvard College : — 

Bulletin of Comparative Zoology Volume IX., Numbers 1-8. 

« »' " " X., ** 1. 

Biographical Contributions. 

Annual Reports of the President and Treasurer 1880-81 . 

Memoirs. Climatic Changes of later Geological Times.. ..Volume VII., No. 2, 

Parts 2-3. 
Selections from Embryological Monographs, I. Crustacea, Volume IX., No 1. 
By Walter Faxox. 

Michigan : — 

Mineral SUtistics. 1880. 

Geological Survey Volume IV. 1880 . 

Graydon and Denton, Jersey City, N.J. : — 

Rock Drills, Air Compressors, and Steam Pumps. 

G. C. Bhoadhbad ^— 

Kansas City Review of Science and Industry Volume VI., Number 4 . 

I "^ntversity of Pennsylvania : — 

! Contributions from the Laboratory to Mineralogy. By F. A. Gknth. No. 20. 

New York State Survey : — 
Report. 1880. 
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Bvfaio Society of Natural Science : — 

Bulletin Volume I., Numbers 1-4. 

" « II., " 1-4. 

** " III., " .1-5. 

« " IV., « 1-2. 

Plates I, 3, 5. 

Rand Drill Company : — Five Drawings. 

Mechanict Volume I . , Number 5. 

Appalachia Volumes I and II. 

" '* III., No. 1. 

The Naturali^'t Leisure Hour Numbers 62, 63, 66, 68. 

JoHH K. Hallowbll: — 

«* Boulder County as it is." 

The Hears Cklorinalion Process for Working Qold Ores. Third Edition. 1881. 
Walter McDermott, Chicago:— 

The Fnie Ore Concentrator, or Vanner. 

Johu Hopkins University: — 

Derelopment of the Squid . By W. E. Brooks. 

Sixth Annual Report. 

Circulars Numbers 13-15. 

Smithsonian Institution : — 

Annual Report. 1880. 

Report on the History and Present Condition of the Shore Cod Fisheries of 
Cape Ann, Muss. R. K. Earll. 

Notes on the Natural Hintory and Artificial Propagation of the Species. 1880. 

Statistics of the Fisheries of Blaine. 1881. G. Browne Goode. 

First Annual Report, Bureau of Ethnology, to the Secretary. 1879-80. 
J. W. Powell, Director. 
Academy <^ Science^ St. Louis : — 

Transactions Volume IV., Number 2. 

Professor J as. Rushell Solky, A.B. : — 

Historical Sketch of the U. S. Naval Academy. 187G. , 
Davenport Academy of Science : — 

Proceedings Volumes I., II. 

" " III., Numbers 1, 2. 

T. Eglbston : — 

The causes of rustiness and of some of the losses in working gold. 

The formation of gold nuggets and Placer Deposits. 
lUinois State Museum of Natural IJittory : — 

Bulletin Number 1, 

Horatio T. B. Bdkchahd, Director of the Miut, Washington : — 

Annual Report. 1881. 

Production of Gold and Silver in the United States. 1880. 

M. E. Wadsworth, Ph. D., Cambridge, Mass. : — 

Geological Explorations of the Fortieth Parallel. 

On the origin of the Iron ores of the Marquette District, L. S. 1880. 
On the filling of Amygdaloidal cavities and veins iu the Kewauan district 
of Lake Superior. 
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Navy Departmentj U.S.A. :' — 

Report of Secretary. 1879, 1881. 

« Burgeon-General for 1880. 

Register of Officers to January, 1882. 

J. J. Stevenson, Prof. Geol. Univ., N.Y. : — 

Note on the Laramie Group in the Vicinity of Ralan, New Mexico. 1881. 
Note on the Coal Fields near Canon City, Colorado. 

Notes on the Quinncmont Group in Mercer Co., Virginia, and Tazewell Co., 
Virginia. 

State Geolog-itt of New Jersey' : — 

Reports. 1869, 1881. 
Geological Survey of Indiana : — 

Report. 1869. 

Prof. 0. C. Marsh :— 

r Wings of Fterodactyles. 

Department of the Interior^ WaMngton : — 

Statistics of Iron and Steel Production of the U. S. A. 1881. 
Production of the Precious Metals in the U. S. A. 1881. 
History and Present Condition of the Fishery Industries. 1881. 
" " « Oyster Industry. 1881. 

Twenty-Seven Maps of the Western and Soikthern States and Territories of the 
U. S. A. 
Map of the United States. ' 

Eatex Initiiute : — 

The Flora of Essex County, Mass. By John Robinson. 

Bulletin Volume XIII., Numbers 10, 11, 12. 

" « XIV., " 1,2,3,4, ,5, 6. 

Conn. Academy of Arts and Sciences : — 

Transactions Volume IV., Part 2. 

« *• v., tt 2. 

John D. Ru.nkle, Ph.D. : — 

The Manual Element in Education. 1882. 
UniversUy of Michigan : — 

President's Reports for years ending June, 1880-81. 

North Carolina Land Office : — 
Report. 1881. 

Jas. D. Dana : — 

Geological Relations of the LimeHtono belts of Westchester Co., N.Y. 

The Flood of the Conn. River Valley, from the melting of the Quaternary 

Glacier. 1882. 
On the Relation of the so-called <<Kames'* of the Conn. River Valley to the 

Terrace Formations. 1881. 
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Most. ItutituU of Technology : — 

Publicationff. 1881-82. Wm. Riplbt Nicols, Sc.B., Boston. 
Seventeenth Annual Report. 1881-82. 

S. H. SCUDDBR : — 

A Bibliography of Fossil Insects Number 13. 1882. 

Insects of the Tertiary beds at Quesnel, B.C. 

Insects from the Tertiary beds of the Nicola and Similkameen Rivers, B.C. 

Ohio Mechanics Institute Volume I., Number 3. 

Zoological Society of Philadelphia : — 

Tenth Annual Report. 1882. 
Library Co^y^ Philadelphia : — 

Bulletin . (New Series) Numbers 9, 10. 

Wm. J. McAllistkr, Philadelphia:— 

Illustrated Catalogue of Meteorological Instruments, Microscopes, kc. 

C. D. Walcott :— 

The Utica State and Related Formations. 

Fossils of the Utica State and Metamorphoses of Triarthrus Becki. 1879. 

R. PCMPBLLY : — 

On Pseudomorphs of Chlorite, after Garnet, at the Spur Mountain Iron Mine, 

Lake Superior. 
The Relation of Secular Rock. Disintegration to Loess. Glacial drift and 

Rock basins. 

• Bulletin. National Board of Health. (Suppt.) Number 13. 1881. 

Uber einige Qletcher-iiberiste der Insel, Corsica. 

Professors Pumpblly, W. B. Hills^ and Dr. H. K. Storrbr : — 

The dangers of impure ice. 

U. S. Qeological Survey of the Fortieth Parallel : — Volume I. By Clarencb King. 
Reyiaed by R. Pumpelly. 

Efsez InetUute : — • 

Bulletin Volume XIII., Numbers 10, 1 1, 12. 

" '• XIV., '• 1-6. 

Oar Home and Science Gossip Volume VI., Number 6. 

Crillin's Complete Traverse Tables. 

A. S. Packard, Jr., M.D , Washington : — 

Bulletin. Insects injurious to shade trees Number 7. 

Minneeota Academy of Natural Sciences : — 

Bulletin. Address of the President. 

Proceedings 1881. 

UnOed States Geographical Surveys W. oj lOOth Meridian : — Volume III., (Supple- 
ment). Geology. 1881. 

The Geological and Natural History Survey of Minn : — 

Fourth, Fifth, Seventh, Eighth, aod Ninth Annual Reports. 
Preliminaiy Reports on the Building Stones, Clays, Limes, Cements, Roofing, 
Flagging, and Paving Stones of Minnesota. By W. H. Winchell. 
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Prof. Crosby, Boston : — 

On the clasBification of the textures and structures of rocks. 
On the age and succession of the Crystalline Formations of GuaufMind Brazil. 
Geology of Frenchman's Bay, Maine. 

Absence of the joint structure at great depths (from Geol. Mag., Sept., 1881.) 
Extension of the Carboniferous Formations in Mass. By Prof. W. 0. Cbosby 
and G. H. Barton. 

G. K. Gilbert, Salt Lake City : — 

On the Origin of Jointed Structure. 1882. 
United Stales Geological and Qeograpkical Survey of the Territories ;— - 

Bulletin Volume VI., Numbers 1, 2, 3 

(J. S. Geological Survey : — 
First Annual Report. 

U. S. Coast and Geodetic Survey : — 

Methods and Results, The Currents and Temperature of Bering Sea. 

(Appendix) .\ Number 16. 1880. 

Reports 1878-79. 

United States Commission of Fish and Fisheries : — 

Report of Commissioner 1879. 

Loim Island Historical Society : — 

Recent Additions Volume XXI., Part 3. 

Engineers Club of Philadelphia : — 

Proceedings Volume II., Number 3. 

" '* III., " 1,2. 

List of Members of Club 1881 . 

American Geographical Society of N. T. : — 

Journal Volume XIII. 1881. 

American Geographical Society : — 

Bulletins Nos. 1,2. 

Journal Volumes XI., XII. 

American Museum of Natural History : — 

Bulletin Volume I., Numbers 1, 2, 3. 

Ceremonies at the Laying of the Corner-Stonc. 

Annual Reports 1-13 , 

American Medical Association, Philadelphia : — 

Transactions Volume XXXII. 

American Railroad Journal Volume IV., Numbers 40-44 . 

American Naturalist '* XVI . , " 1-6. 

The American Antiquarian and Oriental Journal ^' IV., ** 3,4. 

American Institute of Mining Engineers : — 
Transactions (Advanced sheets). 

American Academy of Arts and Sciences : — 

Memoirs Volume XL, Part 1 

Proceedings (New Series) « IX. 
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American Chemical Journal Volume III,, No. 3. 

American Engineer *« HI., « 4. 

FRANCE. 

Joachim Barband: — 

Defense des Colonies. 1881. 

Acephal^s Etudes Locales et Comparatives. 

Jules Simon : — 

Rapports du Jury International h. TExposition Universelle a Paris. 1878. 
Introduction " ** « u 

E. Dufossk: — 

Americana. Bulletin du Bouquiniste Americain et Colonial (3 ser). No. 4. 

Catalogue Mentual de la Libraire Francaiu : — 

Mai, July, Aug., Sep., Oct., Nov., Dec 1882. 

Sori^ Francaiu de Physique : — 

Statuts 1882. 

M. Jules Marcou: — 

Society Greologique de France. 

Extrait du Bulletin Volume XXVI. 

Notes. Sur une Meteorite Tombee le 11 Juillet, 1868. 

BELGIUM. 

E. Du?ONT : — 

Sur rOrig^ne des Calcaires Devoniens de la Belgique. 

Prof. G. Dewalqub : — 

Rapports des Commissions Internationales. (2me Ses) 1881. 

Bur un nonveau gite de fossiles dans Tassise du poudingue du Burnot. 

Bulletin, Soci6te Oeologique de Belgique Volume VII. 

Sur rOrigine des Calcaires Devoniens de la Belgique. 

Extraits des Annales de la Soc. Geol. de Belgique Volumes VII., VIII. 

Obseryations sur la d^gre d'avancement des Traveaux de la Carte G6ologique. 
detainee de la Belgique. 

SociSt^ Oeologique de Belgique .•— Proems- Verbal. 1882. 

Annales Tomes I-VII. 

Soei^te Malaeologique de Belgique : — 

Annales Tomes I-XI. 

Procis- Verbal . 

Ernst Vau Den Broeck: — 

Expose Sommaire des observations et decouvertes stratigraphiques et paleon- 
tologiques faites dans les Depots Marlns et Fluvio-Marino du Limbourg. 
1880-81 . 

Diestlen Casterlien et Scaldisien. 

Note. Sur les Depots lagunaires pliocenes, kc. 1882. 

Note. Sur les Levds G^ologiques de MM. Van Ertborn et Coorlr. 1882. 
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MM. P. COGELS et E. Vau Den Broeck : — 

Observations Geolog^ques faites k Anvers k I'occasion des travaax de Creuse- 
ment des nouvelles Gales Seches et de prolongement du bassin du Kattendyk. 

1882. 

A. RoTOT : — • • 

Compte Rendu des Excursions fiEtites en commun par les SocieUs G^ologiques 

et Malacologiques de Belgique, Aux Environs de Bruxelles, 5 et 7 Sep., 1880. 
Compte Rendu de I'Excursion de la Societe Geologique de France dans le 

Boulonnais, 9-18 Sep., 1880. 
Compte Rendu d'une course dans le Quaternaire de la Yallee de la Somme. 

Aux Environs d'Abbeville. 1881. 
Compte Rendu de TExcursion de la Society Malacologiqne de Belgique aux 

environs de Renaix. 1879. 
Sur la Position Stratigraphique des Restes de Mammif(&res Terrestres Recuillis, 

dans les Conches de 1 'Eocene de Belgique. 

L' UmveTtUe Catholique de Louvain : — 

Annuaire 1879-80. 

Constant Van Dbn Branden : — 

Revue Caleopt^rologique Number 2. 1882. 

GERMANY. 

Annalen der Physik und Chemie Volume XIII., Parts 1, 2, 3, 4. 

" « " « XIV., « 1, 2. 

Der Queen Charlotte Archipel (Petermanb Geographical Mitt. 1881.) 

Jahrbucher der E. K. Central. — Anstalt fur Meteorologie und Erdmagnatismus. 
(Neu Folge). XV. 1881. 

K. A. Losben*. — 

Geologische und Petrographische Beitrage zur Kentniss des Harzes 11., Ueber 
den Zusammenhang zwischen Falten, Spalten und Eruptivgesteinen im Hartz 
Map of the Hartz Mountains. 

R. FuEsa : — 

Preis Verzqichniss iiber Krystallographische Instrumente. 
Verhandlungen des Naturwiiunacha/Uichen Vereina in Karlsruhe^ Achte heft. 1881. 
Georq Kolm : — 

Vierter Jahresbericht des Vereins fiir Erdkunde zu Metz. 1881. 
Schrifteu der Physikalisch Okonomischen Gesellschaft zu Konigsberg. 1876, 1881. 
Mater und Muller, Berlin : — 

Biicher Verzeichniss. (2 Copies). 

SWEDEN. 

Qeologiika Foreningent I. Stockholm Forkandlinger. Volume V., Numbers 13, 14, 16. 
" " " ** Volume VI., Numbers 1, 2, 3, 4. 

G. LiNDSTROM, Stockholm : — 

Silurische Korallen aus Nord-Bussland und Siberia. 1882. 
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NORWAY. 



W. Bbogobr : — 

Die Silurischen Etegen 2 und 3 im KriBtianiogebiet and aaf Eker. (2 Copies) 
1882. 

Prof. Dr. Th. Kjirulf : — 

£t Stykke Geognfi i Norge. (2 Copies). 

See and Thalbiidung Tier Beispiele aus Norwegen. 

Efterretninger om Jord^kjaelvet den 9 de Marts. 1866. 

Fortsatte bemaerkninger om relief forbolde. 
S, A. Skxk : — 

Om en gammel Strandiinie i fast Klippe. (2 Copies). 

Karl Frttikso.n : — 

Profil gjennem Vei^tfinmarken fra Soro-sund mod vest til Porsanger mod ost. 
(2 Copies). 1874. 

Dr. R. LiBMANN : — 

Ausdem Norwegeschen Ubersetst. 1881. 
J. H. L. VooHT : — 

Skiktede Moraener. (2 Copies). 

Nogle bemaerkninger om Qranit. 1881. 
Norpea (^fieiilU Slatutik. 1874-79. 

Dr. T. Dahll. 
(ieologisk Kart over det Nordlige Norge. (2 Copies). 1866-79. 

FINLAND, RUSSIA. 

FinUnds Geologiska andersokning. Beskrifning till Karlbladet. Number 5. 
1882. 

tiRAND DUCHY OF LUXEMBUHO. 

Publications de I'lnsiitut Royal Qrand Ducal de Luxemburg. Volumes 
XVII., XVIII. 

HUNGARY. 

VI., VII., und VIII. Jabresbericht der Gewerbescbulc zu Bistritis in Seiben- 
biirgen, sum Schlusse des Uchaljahres. 1881-82. By Wilhrlu V. Docoupil. 

SPAIN. 

La primera enseCansa obligatoria y gratuita. 1882. 

La Instruccion Primaria. 

Real Aeademia de Cieeneiat Morales y Politieae, 1882. 

Don Fkrmin di Lasala : — 

Disconrsos leidos ante la Real Aeademia de Cicncias Morales y Politicas. 
1882. 
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Sr. D. Ignacio Maria db Fbrran : — 

Cartas a un Arrepeutido de la loternacional El communiflmo El Derecho al 

Tmbajo la libertad del Trabajo escritos. 1882. 
CartaH a un Arrepentido de la loternacional Las Hnelgas de Trabajodores, 

Las associones de obreros y las Cajas de aborros. 1882. 

Sr. D. Ricardo Vbntcsa : — 

Kl communismo El Derecho al Trabajo la libertad del Trabajo memoriAs 

premiadas con accessit, kc. 
Las Huelgas de Trabajadores Las Associones de Obreros y las Cajas de 
Aborros. Memorias, &c., en el Conctirso extraordinario de 1875. 

ITALY. 

BoUetino Decadico DelPosservatorio Centrale del Real Collegio Carlo Alberto 

in Moncalieri. Anno 10. Number 3. 
Bollctino della Societa Afrfcana £yitalia. Numbers 3,4, 5. Prof. G. B. Licata. 
BoUetino del B. Comitato Qeologico d'ltalta. Prof. B. B. Licata. Anno 12. 
Atti della Societa Toscana di Sciense Natural! Residente in Pisa. Volume 

v., Number 1. 
BoUetino della Societa Adriatica di Scienze in Trieste. Volume VII., No. I. 

By Prof. ViBRTHALER. 

INDIA. 

Geological Survey of India .*— 

Memoirs Volume XVIIl., Parts 1-3. 

" ..Series XIV., Vol. I., Part 3. 

Records « XIV., « 2-4. 

Annual Report , 1881. 

Fossil Flora of the Gondwana System Volume III., Part 3. 

Manual of the Geology of India Part 3. 

Asiatic Society of Bengal : — 

Proceedings Numbers 1-6. 1882. 

Journal • Volume L. Part 2. Number 1. 

JAPAN. 

Science Department, Tokio : — 

Memoirs Numbers 4-7. 

Asiatic Society of Japan : — 

Transactions. 1 882 Volume X. Part 2. 

VICTORIA, AUSTRALIA. 

Mining Surveyors and Registrars of Victoria : — 

Reports. 1882. 
Chi^ Inepeet^r of Mines : — 

Report Number 17. 1881. 

Catalogue of the Public Library, Victoria 2 Volumes. 1880 . 
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Ht. Hiylyn Hattbb, GoyI Statist : — 

Victoria Year-Book. 1880. 

fiaron Febd. Vok Mueller, C.M.Q., F.B.S. : — 

Index perfectus ad Carol i Linnset Species Plantarum, nempe earam Primam 
editionem, anno. 1753. 
The Ord^ic Constitaent« of Plants and Vegetable Substances and their Chemical 
Analysis. By Dr. Qso. C. Willstbin. Translated from the German by Von 

MUBLLBR. 

Melbourne UnioersUy : — 

Calendar. 1881-82. 
Mineral Statieties oj Victoria. Number 29. 18H1. 

NEW SOUTH WALES. 
A. LlYIBSIDGB) F.B.S. t — 

Mineral Products of N. S. Wales. 1882. 

List of Exchanges and Presentations made by the Royal Boc., N. S.W. 1882. 

W. A. Haswbll, M.A., B. Sc. : — 

Catalogue of the Australian Stalk and Sessile-eyed Crustacea. 
Australian Museum : — 

Report of the Trustees. 1882. 
Department qf Mines : — \ 

Annual Beport. 1881. 

SOUTH AUSTRALIA. 

Prof. RiLFB Tatb:— 

Anniversary Address. 

The Natural History of the Country around the Head of the great Australian 

Bight. (2 Copies). 
The Geology about Port Wakefleld. 
The Anniversary Address before the Adelaide Philosophical Society. By the 

President. 
Report on the Northern Territory. 1882. 

Adelaide Observatory: — 

Meteorological Obsenrations made by Chas. Todd, C.M.G., F.R.A.S. 
Roffol Society cf South Australia : — 

Transactions and Proceedings. 1877-80. 

RIW ZEALAND. 

Colonial Museum and Geological Survey Department : — 
Studies in Biology. Number 1. By F. W. Hutton. 
« « " 2. By T. J. Parkbr. 

Capt. Tbos. Brown : — 

Manual of the New Zealand Coleoptera. Parts I, 2. 
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F. W. HuTTON, F.G.S. :— 

Catalogue of the N. Z. Diptera, Orthopterai Hymenoptera. 
Ed. J. MiBRS : — 

Catalogue of the Stalk aud Sessile-eyed Crustacea of N. Z. 

John Buohan ; — 

Indigenous Grasses of N. Z. Parts 1-6. 
New Zealand Thermal-Springs Districts. 

Hand-book of New Zealand. (Sidney Inter Exhibition). 1879. 
Hand-book of New Zealand. (Melbourne Inter-Exhibition). 1880. 

J. Hbrbrrt Cox, F.G.S ., &c. : — 

Notes on the Mineralogy of New Zealand. 

TASMANIA. 

Royal Society of Tasmania : — 

Papers, Proceedings and Reports. 1880-81 . 

Legislative Council Journals. Volume XXXI. (2 Copies). 1881. 

BY PURCHASE. 

Ontario Directory. 

British Columbia and Vancouver Island. By D. G. F. Macdonald. 

Nautical Almanac. (2 Copies). 

Saskatchewan and Rocky Mountains. By the Earl of Southiesk, F.G.S., &c. 

Volumetric Analysis. 4th Edition. 1882. By Francis Sutton. 

Volcanoes. By John W. Judd, F.R.S. 

Appalachia. Boston. 

Etudes Synfchetiques de Geologie Experimentale. By A. Daubr6b, Paris. 

An Old Chapter of the Geological Record, with a new Interpretation on Rock 

Mstamorphism. By Prof. W D. King, Sc. D., and T. W. RowNEy, Ph. D. 
Lovkll's Montreal Directory. (2 Copies). 1882. 

** Gazetteer of British N. America. (2 Copies). 1881. 
Neues Jahrbuch fiir Mineralogie, Geologic, und Palseontologie. 
The Geological Record for 1878. (2 Copies) 
The Ottawa Directory. (2 Copies). 1882-83. 
History of Manitoba. By Donald Gunn and C. R. Tottlb. 
Manitoba and Great North-West. By John Macodn. 
The Dominion Annual Register. By H. J. Morgan, &c. 
Index of Spectra. 1882. B7 W. Marshall Walls. 
Watt's Dictionary of Chemistry. Volume VIII. Part 2. 



ADDITIONS TO THE LIBRARY. 45 



SCIENTIFIC MAGAZINES AND JOURNALS 

SUBSCRIBED FOR BY THE GEOLOGICAL AND NATURAL HISTORY 

SURVEY— 1882. 



Annals and Magasine of Nataial History, London. 

Annates de Chimie et de Physique, Paris. 

Annates des Mines on Rccueil des Memoires sur L'Ezploitatiou des Mines. Paris. 

American Joarnal of Science and Art, New Haven, Conn. 

American Manufacturer and Iron World, Pittsburg, U. S. A. 

Chemical News, London. 

Cosmos les Mondes, Reveu Hebdomadaire des Science, Paris. 

Coal, N. Y. 

Canadian Naturalist, Montreal. 

Comptes Rendu*, Paris. 

English Mechanic, London. 

Engineering and Mining Journal, New York. 

Eisners Chemische-Technische Mittheilungen. 

Iron, London. 

Jahresbericht der Chemie, Giessen. 

Journal of Science, London. 

Journal of the Chemical Society, London. 

Manual of Conchology, Philadelphia. 

Nature, London. 

Proceedings of the American Philosophical Society, Philadelphia. 

Proceedings of the Academy of Natural Sciences, Philadelphia. 

Paleontologie Fran(;aise, Paris. 

Philosophical Magazine and Journal of Science, London. 

Reveu Universelle d«»8 Mines, Paris. 

Scientific Canadian, Montreal. 

Societe Mineralogique de France. 

Societe Geologique de France. 

The Quarterly Journal of the Geological Society, London. 

The Mining Journal, London. 

The Iron Age, New York. 

The Zoologist, London. 

Van Nostrand's Engineering Magasine, New York* 
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COLORING AND NOTATION OF GEOLOGICAL MAPS 
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ALFEBD R C. SBLWYN, LL.D., P.B.S., F.G.S. 



DIRECTOR OF THE GEOLOGICAL AND NATURAL HISTORY BDRVKT OF CANADA. 



The scheme, the details of which are now given, for securing 
nniformity in Geological Nomenclature and in the coloring and nota- 
tioD of Geological maps and sections, was prepared for the considera- 
tion of the Geological Congress held in Bologna, in September, 1881. 
It has never been published, but as it has now .been adopted for the 
maps and in the reports of the Canadian Geological Survey, 1 have 
considered it desirable that the explanation of it should iind a place in 
the Bun-ey report for this year. 

Though specially designed to meet the requirements of the Canadian 
Survey, embracing one half of the continent of North America and 
iormalions of every Age from the Archean to the " Acrozoic " * or Human 
Periffd, it is, I believe, applicable lo all countries, and requires very 
little explanation. New or unknown terms have been studiously 
avoided, and the chief aim has been to give a definite and constant 
bignitication to terms already in general use, but hitherto with an 
ever varying meaning. 

Absolute uniformity of procedure in the matters under considera- 
ti<m, however desirable in the interest of geological knowledge, will 
probably never be attained, but there seems no reason why in countries 
80 closely connected as those of the United States and British North 
America, such perplexing diflorences as are now of constant occnrre/ice 



* Thid name denoting the suimiiit or culminating point, wa8 suggcHted by my colleague, Mr. 
J- F. Whitesveif' It ia better than **Anthn>p<jzoic '* suggested by myself or '* Human Period " or 
" Age of MaD," and I propose to adopt it, as it gives euphonious correspondence to the termino- 
l<«y nsed for the ** Agefc"— A.R.C.S. 
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should continue. In the mean time, those who are actively engaged 
in carrying on extended State Surveys, cannot await the deliherations 
and final conclusions of a general Geological Gongress, but are compelled 
at once to adopt some plan suited to the requirements of their own 
work, and having, aflcr duo consideration, done so, to change it is 
exceedingly inconvenient, and except for some very weighty reason 
undesirable. 

1. Stratigraphical Nomenclature. 

The terms I would propose to use, and their relative importance, 
chronologically and geologically, are as follows : — 

1. Age. 

2. System or Terrane^(I prefer the former.) 

3. Group. 

4. Formation. 

5. Series. 

6. Bed or Stratum. 

1 and 2 are of universal application, and can be uniformly colored 
and noted on maps, &c. ; 3, 4, 5 and 6 are all more or less local, and 
would generally require local names and special colors to define them, 
and this should be done by lines, dots or other devices in the color or 
shades of the color adopted for the system to which the subdivision 
belongs. 

In the above scheme. 

An Age comprehends one or more Systems. 

A System one or more Groups. 

A Group two or more Formations, 

A Formation one or more Series. 

A Series a collection of Beds or Strata. 

The terms Primary, Secondary, Tertiary, &c., are objectionable, the 
first as making no distinction between the Paljcozoic and the very dis- 
tinctly older sj^stems, and the last because required for the system 
succeeding the Cretaceous. So, also, is the use of all the terms, Age, 
Epoch, Era, Period, Time. Those are all to some extent synonymous, 
and have no recognized or definite relation to each other as measures 
of time, like year, week, day; either of them might be adopted to 
denote the primary and largest or most comprehensive division of 
geological time. But whichever is adopted for this purpose, the others 
should be dropped. Considering the etymology and usual application 
of these terms, I consider Age, corresponding with the Greek Eon^ in 
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every respect the most saitable, notwithstanding its doable significa- 
tion, as the age in which we live and his age is five years, which, however, 
in practice, can never cause any confusion or inconvenience. Thus 
the Ages would be : — 

1. Archean. 

2. PalfiBozoic. 

3. Mosozoic. 

4. Cenozoic. 

5. Anthropozoic or *^ Acrozoic " (summit or culminating 

point,) denoted by the Boman numerals I. to Y. 

The Systems : — 

1. Lauren tian. 

2. Huronian. 

3. Cambrian. 

4. Cambro-Silurian. 

5. Silurian. 

6. Devonian. 

7. Carboniferous. 

8. Triassic. 

9. Jurassic. 

10. Cretaceous. 

11. Tertiary. 

12. Quarternary or Post-Tertiary. (Denoted by the letters 

A to M.) 

The term Cambro-Silurian will probably be objected to. It is, how- 
ever, advocated as being in Canadian stratigraphy convenient; as to 
Bome extent reconciling the conflicting claims of the eminent authors 
of the names, and filrther as indicating the stratigraphical and zoologi- 
cal continuity in the sys terns indicated. 

We thus have five AgeSy twelve Systems, and an indefinij^e and locally 
varying number of Groups, Formations and Series. 

2. Coloring and Notation. 

• 

These, as proposed, are shown on the accompanying Chai*t or Index, 
and also in the published maps of a portion of the Canadian province 
of New Brunswick. In many respects, the colors selected appear 
to accord with those recommended by others, as expressed in the 
Reports of the several Commissions. 

For large scale maps, where minor and purely local subdivisions of 

Groups and Formations or Series have to be represented, uniformity is 

4 
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impossible, and even in general or small scale maps tints will seldom 
correspond, and colors fade. I therefore consider the system of lines, 
dots or other marks in the color, and notation even more important in 
facilitating the reading and study of geological maps, &c., than the 
actual color. 

I have supposed every system to be divisible into lower,' middle and 
upper pai'ts, these to be respectively indicated by vertical, inclined 
(left to right downwards) and horizontal lines, and further by figures 
12 3 appended to the letter denoting the system. Any number of 
minor and local divisions can be indicated by the addition of a small 
letter (a) being always used for the lowest number, and so on in 
ascending order alphabetically. (See Chart.) 

Crystalline stratified rocks of all Ages newer than the Archean would 
be defined by diagonal bars of the color used for the System, with (m) 
(Metamorphic) added. 

Blue tints to be resei'ved'for limestone strata and formations. 

De^ Bed tints (Carmine and Vermilion) to be used exclusively for 
eruptive and OTuptive rocks — the kinds being distinguished by white 
letters as shown on the Chart, and by bars, dots or other devices in 
the color. 

• If the age is known, the System letter can be added, thus — 
Pel. F. = Devonian Felsite. 

All other geological references on maps, &c. (notes, letters and other 
conventional signs), should be printed in Bed, and this can bo usefully 
caiTied out on uncolored maps published to illustrate exploratory 
surveys. 

For practical application see map of a part of the Canadian North- 
west Teri'itory, published with Eeport for 1879-80. 

All labels on specimens in museums should be colored to correspond 
with the color adopted for the System or Formlition to which the 
specimen belongs, and the letter and number indicating the System and 
Subdivision s^uld also appear on the label. If inconvenient to use the 
color, the letter and number alone would suffice. 

I would likewise suggest that authora describing local formations 
under local names should after the name insert, in brackets, the letter 
indicating the System, and, if possible, the Subdivision to which the 
Formation, Group or Series belongs or is most nearly allied. Thus, in 
writing of the Nipigon Formation^ I should add (C 1), and every one 
would know that a lower part of the Cambrian System was being 
described. So, in writing Chazy^ I should append (-D 1), indicating the 
lowest division in Canada of the lower part of the fourth or Cambro- 
Silurian System. The main features in the scheme may be recapi- 
tulated as follows : — 
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1. Definite colore for St/stems; and for all subdiviBionfl of systems, 

modifications of the same color by tints, lines or other devices. 

2. Age colore to be the system colore combined in bare : thus, Mesozoic 

Age would be represented by any two or all (as required) of the 
colore used for the Triassic, Jui-assic and Cretaceous Systems, 
with lettere H. J. K. added, or the Eoman numeral III. Or a 
single color might be used for each. 

3. Yermilion and Carmine and other similar bright red tints to be used 

for igneous or supposed igneous, eruptive or irruptive rocks. 

4. Blue to be used for limestone bands, — the System to which they 

belong being indicated by letter and tint 

5. All geological notes and references, letters, figures, etc., to be 

printed in red, except such as come on red-colored (igneous) 
areas ; these to be in white. In the -sample maps referred to, the 
printing of all the geological notes and references in red is not 
fully carried out, owing to a misunderstanding on the part of the 
printer. 

6. Lettere and numbers to be always used from 1 and A respectively in 

the ascending order of the Formation, Series or Beds. 

7. No geological maps should be printed in loss than two colore, i.e. 

black for the topography, and rod or some other color in line, 
and various devices to represent the different Systems or Forma- 
tions, with the same notation as used for fully coloured maps. 
On both colored and uncolored geological maps, the notation can 
often usefully be made to indicate what is not always apparent, 
viz., the formations which underlie that occupying the surface ; 
thus, K. S. on B. 2 on B. would indicate Cretaceous (lower) on 
Silurian (middle division) on lluronian, or omitting names, 10th 
System lower division, on 3rd middle division, on 2nd. 

8. In geological literature, the letter and number denoting the place 

in the geological sequence, of the formation named, should be 
added in brackets, as (C. 2') indicating the base of the middle 
divison of the Snl system. By this means, local names entirely 
unknown to many i*eadere would at once be intelligible to all. 

9. Labels on specimens in museums should be colored and lettered to 

correspond with those of the System to which the specimens 
belong. 

Ottawa, 29th August, 1881. 
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The region to which the following Notes refer extendn from the 
boundary between Canada and the State of Vermont at Lake Mem- 
phremagog, north-eastwui-d to the townshipnof Montmagny and L'lHJet. lu^ioo 
It 18 limited to the Houth-east by the boundary between (>anada 
and the Atate of Maine, and embraeeH a belt of country about 145 
mileA in length by thirty in width, or about 4,500 nquare mileH. 

The greater portion of it is occupied by strata which J>eIong to mem- 
bers of the Silurian (Upf>er Silurian) System. Thc^e cormiHt of clay- 
slates, sandstones and limestonen. The latter are ex|Km<*d chiefly in 
tbe south-western half of the area, on the shores of Lake Memphremagog .siiurUfj mnd 
and in the vicinity of Duds well, where some of the limifsUmes ftW^^rd {{•J^^'*'* 
excellent marble, specimens of which can \)e seen in th<* G<K>logicftl 
Museum. The area has Ix^en already des^xi^x.^^l in considi^rable detail 
by Sir W. E. Jjogan, in the XVIth chapter of the Geolo;ry of ('anada, 
1863. The rocks <H-cupyini^ it were then regard <^J as a jiart of 
the **Gasp^ Series;" the limf-tori<,«s as being prof^ably of Devonian 
a^e and the slates and sandstones f^encuth them as Siiiirian, Tbe 
evidence on thij* pr>int, owinirtolhe \xu\\y pro*»er\*e'J f'onditJon of the 
fbflsils, is still insufficient, but there •M.-ern- in wifne k^^alities t/> U; such 
a mi DgliDg of Devonian an^i Silurian forms a«* Ut sut^ge^t the applicabi- 
lity of the name Devonc^-.Silu^ian. prop^^e'l by FrotVr^v^r f/Jwanl Hull, 
Ofr ae Ishoukl prefer it, .Siiuro-D^vonian, Wi l^ing more *'Ji\A%*fu\tfn''. and 
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as indicating the upwai-d direction of the passage. They rest every- 
where along the north-western margin unconformably on and against 
the strata which form the great central axis of Pre-Cambrian age in the 
province of Quebec, and which wei'e described by Logan as the 
" Altered Quebec Gi*oup." A ridge of these ancient sub-crystalline 
strata divides the Silurian area in the south-western portion, from the 
township of Ham to the shores of Lake Memphremagog and. the Ver- 
mont boundary, and though rarely exceeding five miles in width, these 
older rocks form a pi-ominent range of hills, some of which rise to 
1,500 feet above the sea. This range known as the Stoke Mountains, 
has been described in the Geology of Canada, pp. 252 and 435, in such 
a manner as to leave little, if anything, further to be said respecting 
its physical or lithological character. 

The Geological relations of this belt correspond with those of the 
gi'eat central axis to the north-east, described in the Geological Survey 
Eeport for 1877-78, and again in more detail in a paper read by the 
writer at the first meeting of the Royal Society of Canada in May, 
1882. The upper portion of this series was designated " the volcanic 
belt," from the association with it, especially on the south-east side of 
the main axis, of a grest variety of what wei'C considered to be altered 
eruptive and irruptive rocks, but whether the strata forming this 
igneous belt are more nearly allied to the lower Cambrian than to the 
upper Huroniau is not, fossits being absent, easily determined. In any 
case they ai'e most certainly unconformably covered and overlapped 
to the north-west by fossil iferous beds of the Levis formation of the Que- 
bec group, and to the south-east in the same manner, throughout their 
entire length, by the limestones, slates, and sandstones of the Siluro- 
Devonian trough above describtjd ; while between them and the more 
sbistose rocks of the central axis by which they are underlaid, no un- 
conformity has been detected ; for these reasons, they are provisionally 
classed with the lower series, or as Pre-Cambrian probably upper 
Huron ian. 

Specimens of some of the most characteristic rocks of this belt 
have been submitted to a careful microscopical study by Mr. Frank 
Adams, Assistant Chemist and Lithologist to the Survey, and he has 
supplied me with the appended interesting notes respecting them. 
These seem to affoi-d very decided support to the stratigraphical evi- 
dence and to conclusively prove that the rocks in question are largely 
of igneous origin and not ordinary altered paleozoic sediments. The 
evidence of a mixed volcanic and sedimentary origin is necessarily 
rather geological and physical than mineralogical, because of the 
excessive disturbance, denudation and alteration which has more or 
less aifected the whole series. These causes have often almost obliterated 
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original lithological and mineralogical characters, and therefore, notwith- 
standing that certain rocks are really of volcanic origin. That they are 
so is not easily proved either by chemical or microscopic examination. , 

The Siluro-Devonian area now under consideration was traversed and 
examined daring the seasons of 1880 and 1881, by Mr. Webster late of Examioation 
the Geological corps, chiefly with a view of investigating its auriferous^ *'* 

character, and determining the limits of the several formations, as stated 
in my summary report. In reference to the gold, Mr. Webster says : — 
'^ The drift appears to have come from the noi*th-east and is found over- 
lying a bluish-grey boulder clay, in which no gold has been observed. 
The g6\d drifts contain fragments of local rocks and foreign boulders of 
Laurentian and newer formations." 

" Few tnie veins of quartz occur in the Silurian rocks, but there areQuarti yeini. 
great masses of milk-white quartz, sometimes of considerable extent, 
forming lenticular patches in both the slates and sandstones." 

'' Visible gold has been stated to occur in quartz at several places in 
the Chaudi^re valley and in the neighbourhood of Sherbrooke, but upon 
examination, this supposed gold has in every case proved to be either iron 
pyrites or mica — up to the present time I have never seen gold in any 
of the quartz veins or masses which occur in this region. The altitude 
of the gold-bearing drift appears nowhere to exceed 2000 feet above the 
soa. Below this height " colors of gold " may be said to occur any- Gold. 
where to the south-east of the great Quebec Anticlinal, and most 
abundantly on the upper waters of the Chaadi^i*e and the St. Francis 
Kivers. It has also been found on the Maine watershed." 

"The following is a list of localities where ^* colors " have been found, 
apart from places where regular mining operations are being earned on : 

1. In drift lying on Pro-Cam brian rocks : 

Lake Mauaawippi, Black Point, Hatley R. V. Lot 21. om iMalSiiU!'' 

Jack Brook Ascot R. VIII. Lot 10. 

Small brook between Sherbrooke and Lennox ville. 
Month of brook on line between Ascot and Stoke. 

Westbury Stoke R. VII. Lot 28. 

South Halifax R. VII. Lot 3. 

Ireland R. III. Lot 4. 

Do R. V. Lot 10. 

In many places on the Bras dn Sud Guest River, Vaudreuil, Beauce. 

On the Riviere des Plantes. 

On the Col way and on a small stream to the north of it. 

On the Riviere des Fermes. 

On Mountain River Coleraine. 

Also in the townships of Ditchfield, Clinton, Wobum and Chesham on the 
borders of Blaine. 
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2. In drift lying on Silurian rocks : 

Key Brook Brompton R. V. VI, Lot 28. 

Magog River Sherbrooke R. IX. XIII Lots 17-22. 

Dudawell R. Tl. Lot 

Do R. III. Lots U, 15. 

« R. II. Lot 38. 

" R. I. Lot 34. 

Ditton R. IX. Lots 17, 22, 23, 24. 

" R. IX. Lot 2. 

« R. XI. Lot 2. 

In several places on Little Ditton River. 

Ditton R. Vin. Lot 60. 

« R. VII. Lot 56. 

*' R. IV. Lot 62. 

At the mouth of the Mountain Brook, Hampden R. II. III. 
Along the Chaudi^re River and its tributaries from Lake Megantic to St. 
Joseph, fine gold can be found in almost every pan of earth 
washed from the bed rock." 

View of The view on the opposite page is from a photograph kindly given 

waahing. me by A. A. Humphrey, Esq., the Manager of the works represented. 

Should the enterprise prove successful, there is in this region a very 
large field in which similar operations might be undertaken. 

" On the St. John and Daquaam Rivei's, to the north-east, no gold was 
found, though carefully looked for. This may be owing to the swampy 
nature of the country and the few exposures of bed rock." 

*' In the central or southern part of the region the sedimentary rocks 
are interrupted by six important masses of granite and som^ smaller 
Granite areu. ones. The areas occupied by these vary in extent from one square mile 
up to 100 square miles, some of them continuing across the border into 
the states of Vermont and Maine, where their distribution is still 
more extensive. Mr. Webster 8a3^s " All these granite masses appear 
to be of similar character and consists of white quartz, felspar (oriho- 
clase) and black mica." The southernmost lie on the boundary between 
Canada and Vermont ; one extends west from Bebe Plain to the east 
shore of Lake Memphremagog, and further west another larger mass 
occupies fifteen miles along the boundary from Little Leach Pond 
eastwaixi, but nbwhere extends more than two miles northward. To the 
south in Vermont it covers a very large area, extending to and beyond 
the Grand Trunk railway at Island Pond. All these granite ai*eas in 
Canada have been already enumerated and described under the head of 
"Intrusive Granites" in the Geology of Canada, 1863, p. 34. The 
limits of the several areas in Quebec have now been traced and will be 
shown on the Geological map of the province. Some of these, and their 
extension into the adjoining states have been described in the Geologi- 
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cal reports and maps of New Hampshire and Maine,* and it is therefore 
unnecessary here to enter into farther detail of their distribution. The 
stratified rocks in contact with them are everywhere more or less dis- 
turbed and altered, the limestones are converted into graphitic schists 
or crystalline marble and the argillites into mica slates, chiastolite and 
Htaorolite schists, and are traversed by streaks and veins (dykes ?) of 
graDite. This kind of alteration which may sometimes be observed 
apparently remote from any granfte outcrop, has given rise to the sup- 
position that the fossiliferous Silurian and Devonian strata of the Gasp^ 
Peninsula and of Maine have on their south-eastern extension passed 
entirely into gneisses and mica schists; or in other words, that they 
have there suffered an intense regional metamorphism which has not 
afiected them to the north-east ; and this idea has been strengthened by 
the fact that sometimes the altered rocks mentioned come into contact, 
or rest upon, and often closely resemble the older, (probably Huronian 
and in some cases perhaps Lauren tian) granitoid, gneisses and mica 
schists. There are thus in this region two distinct groups of micaceous Two iroapi of 
gneissic and granitoid rocks. The one more or less local and due to the 
causes which gave rise to the great so-called intrusive masses of granite, 
which are of Siluro-Devonian age, and the other due chiefly to the much 
more ancient and extended movements which produced the regional 
metamorphism of the Hui*onian and Laurcntian Systems, and occurred 
in the Pre-Cambrian ages. Various names have been proposed for these 
altered rocks as, Calciferous mica schist, Lyman, Lisbon, and 
Mental ban, names, based apparently entirely on lithological and miner- 
alogical characters, and not on a careful investigation and mapping of 
the structure and succession of the formations. In describing thealtera* 
lion of the limestones in the vicinity of Lake Memphremagog, Mr. 
Webster says: — "The contact of the granite with the limestones andContj^of 
calcareous slates of Silurian or Devonian afife is well seen on its northern povoni*n 

lllIICftODOS. 

edge in the IV, V, VJ, and VIL ranges of Stanstead, where there ai'e a 
great number of irregular dykes cutting and tongued Jn with the lime- 
stone beds. The latter are much altered at and near the contact. The 
dykes are from half an inch to foui* feet in breadth, and sometimes form 
a network holding the altered slutes and limestones in what may be 
called the meshes.'' 

Unquestionable proof is thus, here and elsewhere, affoi'ded ^^ ^^ ^l^^ 
of the age of these granites. But the extent to which they"*^***- 
have invaded and become mixed with the more ancient Pre-Cambrian 
micaceous and gneissic strata has not been clearly ascertained, though 
that they do so is certain and might easily be studied and worked out 

* AtUs aceompanying the Geological Report of New Hampshire. Geology of New Hampshire, 
VoL L 1881. 
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in the region south of Lake Megantic, or still more readily on 
the line of the Grand Trunk Eailway between the townships of Barnston 
and Barford in Canada — where they are in contact with Silurian slates — 
and Island Pond in Vermont where we find them associated with a 
totally different set of rocks, which are probably Huronian and which 
there is at present no reason for separating from those which form 
what I have designated, the great Sutton and Danville Anticlinal — the 
lowest rocks of which appear in Sutton Mountain as mica schists and 
calcareous gneisses, often granitoid, 
m^tamo^^^hlsm ^^^ immense influence which the Devonian gitinite-forming epoch 
has had on the Pre-Carboniferous rocks of the region to the south-east 
of the great St. Lawrence, Ghamplain and Hudson River break, is cer- 
tainly deserving of more careful consideration and study than it has 
yet received, and more especially so in connection with the alteration 
and metamorphism it has produced in large areas of Paleozoic, and 
perhaps pre Paleozoic, i*ocks. When these altered paleozoic strata come 
in contact, as they often do in Eastern Canada and in New England with 
the more ancient Huronian and Laurentian gneiss, granite, mica schist 
and other crystalline rocks, it is only possible to distinguish them or to 
define their respective limits by the most careful and minute stratigra- 
phical work, such as the nature of the regions in New England and in 
the adjacent provinces of Canada, where these rocks are chiefly 
developed, renders almost impossible, or at any rate has never yet been 
attempted. Hence the maps hitherto published, representing the geo- 
logical structure of these regions have necessarily been based almost 
entirely, so far as the crystalline groups are concerned, on lithological 
Petroioffioai ^^^ mineralogical comparisons and considerations, producing petrolo- 
map8. gical rather than geological maps, and as a consequence, though impor- 

tant and valuable aids to future investigation, they affoi'd a very 
incorrect and imperfect idea of the true geological structure and the 
sequence and distribution of the several formations. Unfortunately, 
while careful, patient and minute observation in the field has been 
unavoidably limited and local, study in the laboratory and theoretical 
deductions therefrom have been unlimited and wide spread; but, as might 
have been expected, have not only affoi-ded no satisfactory solution of 
the intricacies of Appalachian geological structure, but have on the 
contrary involved it in deeper mystery and complication. It is now 
evident that an entirely different system of pi-ocedure must be adopted 
before there will be any hope of definitely and satisfactorily solving the 
problems which have presented themselves to successive observers in 
this difficult field. On pages 677-78 of the Geology of Vermont, 1861, 
OT *a^*of^V I^r. Hitchcock has clearly stated his conclusions respecting the age and 
montgraniteB. p^jatioDS of the granites and schists of Vermont. These rocks are the 
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southern extension of those of Canada to which the foregoing remarks 
specially refer. Dr. Hitchcock's conclusions were based on carefal 
personal and extended examination in the field, and agree very closely 
with those of Sir W. Logan, and also with those of the writer whose 
conclusions are likewise based on similar careful examination of wide 
areas of Devonian granites in Australia and in eastern Canada. In 
these widely separated regions, whatever the causes may have been, the 
effects produced are identical. 

The most important points that now require investigation are: — The Point* to be 
manner and extent in, and to which the Devonian granite-forming 
agencies have affected the formations which were previously in a meta- 
morphic condition, and whether portions of the so-called Calciferous 
mica schists, and of the Coos groups of the New Hampshire survey 
which extend into Canada may not represent both palseozoic and pre- 
palffiozoic strata of several formations, the normal conditions and 
character of which has been more or less affected and changed 
by the agencies refeiTed to; and on the supposition that the 
granite itself has been formed from the rocks with which it 
is now in contact, to what extent it may itself differ, and show in 
this some constant relation to the normal differences observed in the 
several formations with which it is now locally surrounded. Theoreti- 
cally in purauance of this idea, the Devonian granites when in contact 
with Huronian rocks should materially difler from such as are in con- 
tact with the ordinary class of Devonian and Silurian sediments — horn- 
blendic granite, syenite and other more basic forms prevailing in the 
former case, and the more acidic forms in the latter. 

The investigations of the survey now in progress in Nova Scotia, 
New Brunswick and South-eastern Quebec will, it is hoped, together 
with the careful microscopic examinations being made by Mr. Adams, 
throw some light on these questions, and in the meantime it is quite 
oseless to further speculate and theorize respecting them. 



Ottawa, May 1883. 



8 A OEOLOalCAL BUBVIT OF OAMAOA. 



APPENDIX. 



NOTES 

ON THE 

MICROSCOPIC STRUCTURE OP SOME ROCKS OP THE 

QUEBEC GROUP. ^ 

BT 

PRANK D. ADAMS. 



The following notes are the result of a microscopic study of a col- 
lection of rocks from the Quebec Group submitted to me for examina- 
tion by Dr. Selwyn. They are, with one exception, (that of the 
Felspathic Sandstone from Acton), from the middle and lower of the 
three divisions into which he has recently divided this Group,* and 
are, therefore, in Dr. Selwyn's opinion, probably of Lower Cambrian, or 
Huronian age. The nomenclature employed for the massive rocks is 
that of Professor Rosen busch,f to whom my best thanks are due for 
much assistance kindly aftbi'ded me in this investigation. 

Massive Rocks. 

1. Hornblende Granite — Shipton, Bange JCIL, Line of lots 7 and 8. 

This ixxik is composed essentially of quartz, orthoclase, plagioclase 
and hornblende, with a little titanic iron ore. The hornblende, as is 
usual in granites, seldom has a good crystalline form. It is light 
green in colour, strongly ploochroic, shows in many places the charac- 
teristic cleavage and often occurs twinned. It sometimes contains 
little pleochroic ** hofe " surrounding minute doubly refracting 
crystals. Its angle of extinction, as is often the case with the horn- 
blende in granites, is large. The greatest angle measured was 24^, 
and this was in a section in the zone of the orthopin acoid and clino- 



* Report of Progrefls, 1877-78, p* 3, A. 

t Mikroikopifche Phyiiognphie der massigen Gesteine. StaUgart,1877* 
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pin acoid nearly but not quite coincidiDg with the latter plane. Many 
of these hornblende grains assume a fibrous form at their edge, but 
this is especially the case at the extremities of the elongated patches 
in which it often occurs. The rock is no longer fresh. The felspar, 
of which a very considerable proportion is plagioclase, is a good deal 
decomposed, and the hornblende is altered in a very peculiar and 
apparently hitherto unobserved manner. Three stages of the alteration 
can be clearly distinguished. 1st. The hornblende changes to a scaly 
mass having all the appearance of chlorite. This zone is not always 
preseDt. 2nd. There is a zone of fine needles, generally in tufts with 
parallel extinction, and which have a brown or yellow colour. This 
colour,^ however, probably does not belong to the needles themselves, 
bat is due to the separation of hydrated oxide of iron on the decom- 
position of the hornblende molecule. 3rd. Running out from these 
tofts are long and exceedingly fine hair-like needles which penetrate 
the quartz. These ai-e colourless |ind probably the same as those of 
the yellow zone, but longer and finer. Dr. George Williams, of Johns 
Hopkins University, to whom I am indebted for information on several 
points connected with this rock, remarks the curious fact of the 
''constant relation existing between the hornblende and quartz ; while 
the edge of a hornblende crystal in contact with felspar is quite sharp 
and fresh, or, at most, only fibrous; the edge of the same ciystal in 
contact with quartz almost always presents the phenomena described.'' 
Dr. Williams considers that there has been a mutual reaction of these 
two minerals on each other in a way exactly similar to that so often 
observed between plagioclase and olivine Id the Scandinavian olivine 
diabases*, in which cases a zone of silicates of undetermined character 
in formed along the line of contact between the two minerals. In 
this rock the yellow tufts of needles can often be seen along the 
janction of two quartz grains, in which case they have probably 
been formed by infiltration. Some quartz grains are so filled with 
the fine needles that they present exactly the appearance of decom- 
poeing cordierite, and might easily be mistaken for that mineral 
were it not for the fact that a uniaxial interference figure may be 
repeatedly obsei*ved. In some places the hornblende changes to a 
finely fibrous yellow mineral, probably chrysotile. The iron ore is 
present in small quantity, and is partially decomposed to leucoxene. 
Apatite is present in the usual long slender crystals. 



* Tdmebohm— '* €l>er die wiohtigeren Gabbro-v.-DiabM GesteioB Sohwedens," Neues Jahr- 
buoh fur Mineraloirie, p.E383> 1877. Toruebobm oonsiden one portion of this Eone to be 
oompoted of hornblende, gmxM. 
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2. Hornblende Ghanite — Otford^ Range XV, y Lot 3. 

Much docompoeed, the hornblende, however, does not show the 
peculiar method of decomposition seen in the last specimen. Judging 
from the section, the rock must have been submitted to great pressure. 
The quartz grains ai-e much broken and the section is traversed by 
several lines of fracture along which the constituent's have been 
reduced to an aggregate of very small grains, and depositions of 
secondary minerals have taken place. 

3. Quart Z'-'free Porphyry — IShefford, Bange III., Lot 24. 

This rock occurs associated with chloritic schists, and is, so^far as 
can be ascertained, comformablo to these in strike and dip. In a sec- 
tion it is seen to be composed of a microcrystalline groundmass, hold- 
ing numerous large crystals of felspar scattered through it. These 
felspar crystals have, under the microscope, a turbid appearance ; they 
sometimes occur in simple forms, sometimes in twins, accoi*ding to the 
Carlsbad law ; and one or two of them in the sections showed an ex- 
tinction parallel to a crystal lographic axis, thereby proving that the 
felspar is really orthoclasc. A few plagioclase crystals, like those of 
orthoclase much decomposed, but showing polysyntheti9 twins with 
veiy narrow lamellae, are also present in the section. No quartz crys- 
tals are present in either of the three sections of this rock which have 
been prepared, and it has accordingly been classed as a quartz-freo 
porphyry, although some quartz recognizable by its uniaxial and posi- 
tive* character is present in the ground mass, so that, strictly speaking, 
it would probably occupy a position intermediate between the quartz 
and quartz-free porphyries, such rocks being by no means rare.* The 
rock is, however, a good deal decomposed, calcite being present in the 
ground mass, so that the quartz may be a secondary product. Dis- 
seminated through the groundmass, and in smaller amount in the 
imbedded crystals, there are numerous opaque black grains, generally 
irregular in shape, but sometimes occurring in little cubes ; these ai*o 
probably an iron ore. Associated with those grains, at a few places in 
the ground mass, there is a strongly pleochroic mineral, the 001001*8 
changing from light yellowish-brown to a dark bi'own, and with great- 
est absorption parallel to a very good cleavage. Between crossed Nicols, 
extinction takes place when the plane of polarization of either prism 
coincides with this cleavage, so that the mineral is probably a magnesia 
mica. In a section the groundmass appears of a light brownish tint; 
the color being due to a yellowish-brown mineral which is finely dis- 



* Gomp. Rosenbttsoh, Mikroekopisohe Physiosraphie der massigen Gegteine, p. 129. 



PRO VINCI OV QUEBEC. 11 A 

seminated through it, and which alao occurs, though in much Bmaller 
qaantity in the imbedded crystalB, either iu little patches or imnning 
along their cleavage lines. 

4. Quartz Porphyrite — PottoUy Range JC., Lot 16. 

The groundmass is microcrystalliue. In it both plagtoclase and 
quartz can be recognised ; the former, by its polysynthetic twins, and 
the latter, by its axial figure. The imbedded crystals are numerous, 
and are principally plagioclase, sometimes showing a double set of twin 
lines. One or two untwinned felspar crystals are present in the sec- 
tions. A few clear well-formed quartz crystals are also imbedded in 
the groundmass, and hold numerous cavities with moving bubbles. The 
felspar crystals also hold many cavities with bubbles ; some of these 
bubbles can be seen to be in motion, while others, which are gener- 
ally large in size, compared to the cavities, remain stationary. In 
addition to these quartz and felspar crystals, there are distributed 
through the groundmass, numerous masses which are apparently 
aggregates ot yellowish-brown rhombohedral crystals. They are com- 
po?<ed principally of an untwinned carbamate, with yellowish-brown 
bydrated oxide of iron occurring around the edges of the masses as 
well as along the cleavage lines and in irregular shaped masses in the 
carbonate, which is also in eotne places ti*avci-sod by minute acicular 
crystals. When a section of the rock is treated with dilute hydro- 
chloric acid, the carbonate is dissolved out with effervescence, a por- 
tion of the oxide of iron also passing into solution. On treatment 
vith the concentrated acid, all the oxide of ii*on goes into solution, 
leaving a dull greyish translucent mineral through which the oxide 
of iron had apparently been disHeminaled, and which on treating the 
etched side with fuchsine, absorl>ed the colouring matter and became 
deeply stained. The cavities, after the removal of the carl)onate, are 
ot\en Hcen to be lined with this mineral, while the minute acicular 
crystals which remain unacted u|Km by the acid, traverse them in 
various directions. Tlicse masses do not ])OSsess any general outline 
which would indicate their derivation from either hornblende or augite, 
although they have pi'obably originated from the decx)m{K)sition of 
.'^ine bisilicate. Scattered thickly through the groundmass and occur- 
ring also in the imbedded felspar cr^'^stals, there are minute lath- 
^baped crystals, generally ragged at the terminations. These are 
colourless, of a very faint greenish tint, doubly refracting; the inter- 
ference colors being rather brilliant, and have a very good cleavage 
parallel to their length, and extinction parallel to this cleavage 
When the section is treated with hydrochloric acid and then with 
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fuchsine, these little crystals are found to have heen attacked and 
stained. They are probably some hydrated variety of mica. A few 
grains of pyrite are also present in the sections. 

5. Gahbro — Between Lake Colombe and South East line of Wolfestown. 

This rock occurs associated with the serpentine. It is composed of 
diallage and plagioclase. The dialiage is for the most part tolerably 
fresh, though in places it is decomposed. In addition to the prismatic 
cleavages, it has the usual perfect cleavage or " theilbarkeit " parallel 
to the orthopin acoid. In most of the crystals occurring in the sec- 
tion which show this cleavage, the axes of elasticity make an angle 
with it; but several grains were found which were cut in a direction 
approximating the base or an orthodomo, and in which, consequently, 
the extinction almost or quite coincided with the cleavage. By ex- 
amining the axial figure seen in such sections, the plane of the optic 
axes was found to be at right angles to the cleavage, thus proving 
that the mineral was really diallage and not a rhombic pyroxene. 
The plagioclase in the section is now entirely decomposed, principally 
to a dull translucent mass with aggregate polarization (saussurite ?) 
Numerous very minute scales of oxide of iron are scattered thi'ougb 
the rock. 

It bears a very close resemblance to a gabbro from near the head of 
the Upsalquitch Eiver in New Brunswick. 

The following four rocks bear a general resemblance to one another. 
They are exceedingly decomposed ; but little of their original constitu- 
ents remaining intact. Being doubtful as to whether they should be 
regarded as igneous rocks, I sent sections of two of them, viz., that 
from Potton, Bange VI., Lot 14, and that from Kange X., Lot 24 of 
the same township, to Professor Eosenbusch, who was kind enough to 
examine them for me. Professor Eosenbusch gave it as his opinion, 
after a careful examination of the slides, that the rocks were not sedi- 
mentary, but were highly altered diabases. 

6. Altered Diabase — Fotton, Range VI, Lot 14. 

The rock is very fine gi'ained and of a dull greenish-gray colour. 
In my sections none of the original augite remains ; in its place, there 
is a mixture of light green actinolite, often altered to chlorite, and some 
epidote. The original felspar is decomposed into a mixture of quai'tz, 
albite and calcite. The ii'on ore is altered to leucoxene. A little pyntd 
is present. Pi*ofessor Eosenbusch observes that this kind of altei*ation 
is very common in the diabases, which occur in the form of beds in 
the metamorphic districts of the Harz, of the Ehein (Taunus), and of 
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the Fichielgebnge, and that the structare of the rock, which is still 
to be distinctly seen in places, shows that in this rock also we have an 
altered diabase. 

T. Altered Diabase — Potion, Range X., Lot 24. 

Very fine grained and of a dull greenish -gray color. What has been 
said of the last rock applies equally well to this. A large part of the 
actinolite is decomposed to chlorite. Some of the original plagioclase 
can still be recognised. A good deal of py rite occurs scattered through 
the rock in cubic crystals. 

8. Altered Diabase — Potion, Range X.^ Lot 12. (OwVs Head,) 
A similar fine grained greenish-gray highly altered diabase. 

9. Altered Diabase f-^Top of Adstock Mountain, Township of Adsiock. 

Very fine grained, and even more decomposed than the other specL 
mens. Consists largely of very fine fibrous light-green actinolite. Chlo- 
rite, quartz, plagioclase and leucoxene are also present in smaller 
amount. On treating a section of this rock with hydrochloric acid for 
thirty-six boura in the cold, and then with fuchsine, much chlorite 
occurring in little strings and patches, often running along the cleavage 
lines of the hornblende is seen to have been attacked and stained, 
while the greater pai*t of the actinolite itself is still unattacked. 

The hand specimen is traversed by small veins of white quartz. It 
is probably like the other three, a much decomposed diabase. 

10. Diorite — Adstock Mountain. 

A second specimen bearing the label Adstock Mountain. 

It is rather coarsely crystalline, ma»4Hiv<*, and of a greyish-green 
colour, and is composed of hornblende and plagioclase. The hornblende 
is green or in some places brownish in colour, and is distinctly pleochi*oic. 
It is recognised by its biaxial character, '\{» well marked cleavages, 
entttng one another at an angle of about 124^, and its small extinction 
angle of about 16**. It is often twinned. Much of the hornblende is 
decomposed to chlorite. Jn many cases the alteration appears to pass 
through an intermediate stage in which the hornblende assumes a 
very finely fibrous appearance. The fibres arc generally approximately 
parallel, but do not as a general rule extinguish simultaneously. In- 
dividual fibres can often be seon to have an extinction inclined at a 
umall angle to their longer axis. Some of these fibrous grains, 
show a distinct biaxial figure. The plagioclase is dull from incipient 

decomposition, bufc generally shows weil defined polysynthetic twins, 

5 
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of which two seta are frequently present crossing one another. 
Although the two minerals have interfered with each other in crys- 
tallizing, both show in places good crystal forms. The felspar is 
perhaps upon the whole th^ better crystallized of the two. On treating 
an uncovered section with hydrochloric acid for an hour and a half, and 
then with fuchsino, decomposition products, occurring both in the 
hornblende and plagiociase in little strings and spots were found to 
have been acted on and stained. On treating the 'section with the 
acid for thirty houi*s longer, the undecomposed hornblende was still 
quite unacted on, but many of the hornblende crystals which had been, 
as above mentioned, altered wholly or in pai't to chlorite, were found 
to be stained by the fuchsine. The fibrous hornblende was found to 
be everywhere much mixed w^ith chlorite. 

Crtstalline Schists and Serpentines. 

The following five rocks resemble one another in composition, but 
present structural diffei-ences. They are evidently closely allied to a 
set of rocks from the Huronian series in the region south of Lake 
Superior described by Dr. Wichmann, and classified by him under the 
general heading, " Felspathic hornblende schist and rock.'' * 

In these rocks from the Quebec group, however, the hornblende is 
almost invariably present in the form of actinolite, while in those from 
Lake Superior, it apparently as a general rule occure in the ordinary 
prismatic form. It has recently been stated that the chlorite schist 
associated with the diorite at Dobschau, in Hungary, and out of which 
the latter is supposed to have been produced, has a mici*o-crystalline 
groundmass of a felspathic nature. The felspar of this groandmass is 
judging from flame reactions pretty rich in soda, f 

These Canadian rocks are regarded by Dr. Selwyn a^ altered contem- 
poraneous volcanic i*ocks. 

11. Felspathic Actinolite Schist — Pinnacle Mountain — East St Armand. 

When a section of this rock is examined with the naked eye, it is 
seen to consist of a number of more or less rounded masses of an almost 
colourless transpai*ent mineral, averaging about 0.1 inch in diameter, 
together with a few large magnetite crystals, imbeded in a green 
groundmass. When examined under the microscope these rounded 
masses are seen to consist, as a general inile, of a single crystalline 
individual, but often, especially in the larger ones, two or even more 



* ** Miorosoopical observations on tho iron bearing (Uuronian) rocks from the Region south uf 
Lake Sa perior— Arthur Wichmann Ph. D."— Geology of Wisconsin, vol. IIL p. 64L 

t " Daten uber den Diorit von Dobschau "— Ladislaos Nagy. (Foldtaai Kdzlony 18B0, X, •Ki3). 
Noticed in the Neues Jahrbuch f(ir MineralogiCi etc., h 2, 1882, p. 236. 
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individuals are present. Each of these individuals contains a multitude 
of greenish inclusions, giving to the mineral, which is itself colourless, 
a gi-een colour when seen in small fragments. These inclusions are 
heaped up in the central portion of the crystals, leaving a narrow zone 
immediately around the edge with comparitively few. When one of 
ihe^e rounded masHes contains more than a single crystal, each indi- 
vidual has a heaping up of the inclusions about its own centre, leaving the 
lines of contact comparatively free from them, thus making it in many 
cases possible to diHtinguish the various crystals without the aid of 
polarized light. The inclusions are principally of two minerals. One 
occurring in irregular shaped, often elongated grains, with the high 
index of refraction, bnlliant interference colours and characteristic 
pleochroism of epidote. The other generally in narrow elongated 
crystals with cleavage parallel to their long axis, and an extinction 
making a small angle with this cleavage, and which are actinolite. 
The colourless mineral itself is very clear and free from decomposition, 
when cut approximately perpendicular to an optic axis it always shows 
the revolving bar of a biaxial crystal, and many of the crystals show 
a set of parallel cleavage lines, sometimes crossed by a second less 
perfect set with an inclination varying with the direction of the sec- 
tion. Most of the crystals are un twinned, a number however show 
twins composed of two differently orientated parts, and some exhibit 
the polysynthetic twins of a plagioclastic felspar. It is therefore felspar, 
triclinic certainly in part and perhaps altogether. The impure felspar 
fnses at a little over 4, giving a strong soda flame. The green ground- 
mass consists of actinolite crystals with epidote, a brown strongly 
dichroic mica, a small quantity of chlorite, and here and there a little 
quartz, distinguished from the felspar by its uniaxial character. The 
magnetite crystallizes in octahedra, generally very perfect in form, 
and occurs in the groundmass, often however penetrating into the 
felspar ciystals. The rock also contains a considerable amount of 
calcitein large grains associated with, and sometimes occurring as an 
inclusion in the untwinned felspar. A section was treated with con- 
centrated hydrochloric acid for an hour and a half without warming, 
the calcite having been previously removed by treatment with dilute 
acid. The magnetite was dissolved out and the brown mica somewhat 
acted on. By a longer treatment with the acid (thirty hours), all 
the mica, as well as the chlorite was etched, but all the other con- 
stituents were apparently quite untouched. 

An attempt was made to separate the constituents of the rock using 
a solution of iodide of mercury in iodide of potassium, and thus 
ascertain by means of specific gravity whether more than one species 
of felspar was present. The magnetite, epidote and actinolite were 
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easily obtained in an almost pure state, but the felspar was found to 
contain so many inclusions that it was impossible to obtain good 
results. Although the gi*ains were of such a size that they passed 
through a sieve with 80 meshes to the linear inch, it was found that 
had they been half this size very few would have been free from the 
inclusions. 

The rock has a green colour and in the hand specimen a i*ather 
distinct schistose structure. 

12. Felspathic ActinoUte Schist — Suttoriy Range JI,y Lot 1 . 

Identical with the Pinnacle Mountain rock in almost every I'espect. 
Magnetite is however wanting in the sections, nor can any be seen in 
the hand specimen, and more quartz is present, occurring in the green 
groundmass, in aggregates of small clear uniaxial grains. The felspar 
masses are also somewhat larger, and the individual crystals of felspar 
even more crowded with inclusions. Many of them show lines of 
polysynthetic twinning. 

13. Felspathic Hornblende Schist — Top of Bear Mountain — Potton, Range 

XL, Lot 2. 

Consists of numerous felspar individuals together with some of horn- 
blende, and of a greyish translucent mineral, imbedded in an aggregate 
of smaller grains. The felspar is often well crystallized. Almost every 
grain is twinned, the majority of them showing polysynthetic twin 
lines. As in the case of the last two rocks, they hold inclusions, 
which however are not so numerous and are very small. These are 
probably epidote and actinolite as before, but little bunches of a yel- 
lowish micaceous mineral are also, present. It is therefore certain 
that in this rock a large proportion of the felspar is plagioclase, and I 
am inclined to think that the whole of it really belongs to a triclinic 
species. The hornblende is of a light green colour, and shows the char- 
acteristic cleavages, cutting one another at an angle of about 124**, and 
has a small angle of extinction. The large individuals often terminate 
in a bunch of fibres. The greyish translucent mineral above mentioned 
occurs in masses which are generally irregular in shape, And oflen 
elongated in the direction of the plane of foliation. They sometimes, 
however have a rude rhombic outline. On the thin edges where it is 
transparent, it is seen to be made up of minute rounded grains with 
high index of refraction and showing brilliant interference coloure. 
They resemble some forms of leucoxene, a decomposition product of 
titanic iron ore which is in some cases at least, a form of the 
mineral sphene. A qualitative chemical examination of the rock was 
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made, and a distinct reaction for titanic acid obtained, so that the 
mineral may be referred to this species. The finer grained aggregate 
in which these larger individuals are imbedded, consists of hornblende, 
generally in the form of actinolite, together with felspar, quartz, and 
chlorite. A mineral occurring in small irregular shaped brown leaves 
with elongated cross sections and often in the form of little bunches is 
also pre.9ent. It is uniaxial and negative. The cross sections exhibit 
strong dichroism with almost total absoi'ption of light passing through 
them parallel to their longer axis. It is therefore a mica probably 
allied to biotite. It is intimately associated with the hornblende. A 
good deal of epidote, together with a little pynte and hematite also 
occur in small grains. The i*ock being schistose, a rude parallelism in 
the arrangement of the constituents is often to be seen in the sections. 
This is shown very well in the ease of its long hornblende ciystals 
which frequently cuitc around the felspar crystals giving an appearance 
somewhat resembling flow structure, and which is in many cases to be 
observed in crystalline schists, notably in the porphyi*oids. 

14. Fdspathic Actinolite Schist — Stuckely, Range VII, Lot 6. 

A fine grained greenish-gray schist composed principally of felspar 
and actinolite, with a good deal of chlorite. The felspar is in the form 
of small clear biaxial grains, generally untwinned but often showing 
polyBjnthetic twinning, and forms a sort of groundmass of the schist, 
being frequently penetrated by the actinolite crystals. Large crystals 
of epidote and a larg^ quantity of iron ore in irregular grains are 
scattered through the rock. The latter are usually much elongated in 
the direction of the foliation of the rock, and sometimes on very thin 
edges are seen to be transparent and of a deep red colour. This iron 
ore differs very much from that contained in the rock from Pinnacle 
Mountain, not only in its want of good crystalline form, but in the 
difficulty with which it is attacked by hydrochloric acid. The magnetite 
in the sections of the Pinnacle Mountain i*ock was entirely dissolved by 
treatment with concentrated hydrochloric acid for an hour and a half 
in the cold. The iron ore in this rock was but VQvy slightly acted on 
by treatment with the acid for sixty hours in the cold, but was dissolved 
when the section was treated with hot acid for two hours. It is probably 
an ore rich in titanium, as numerous little bunches of irregular rounded 
grains of mineral resembling sphene are scattered through the rock and 
frequently clustered around its irregular shaped grains. The consti- 
tuents of the rock generally have a parallel arrangement, and frequently 
in different layers one or other constituent predominates. The rock 
also contains irregular shaped secretions, giving to it a sort of amygda- 
loidal apppearance and which stand out from the weathered sui^face. 
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They have a more or less I'ounded outline, in a section are seen to have 
pretty well defined walls and are frequently elongated in the direction 
of the plane of foliation. Some of these are cbniposed of chlorite and 
a triclinic felspar, while others hold well-crystallized epidote which 
frequently predominates to the almost total exclusion of the other con- 
stituents. The chlorite occure in bunches of leaves ari*anged parallel to 
one another, or in radiating masses. The felspar sometimes assumes 
sheaf-like forms and presents a turbid appearance under the mici*oseope, 
due to numerous small blackish inclusions and minute C4ivities. The 
felspar from one of these secretions, fused at about 4 to a transparent 
globule, giving a strong soda flame. 

15. Felspathic Actinolite Schist — Boltony Range V, IM 28. 

Very similar to the last rock, consisting principally of actinolite, felspar 
and epidote. The felspar, as before, forms a sort of ground mass, of very 
clear grains, sometimes showing polysynthetic twin lines. Although 
some of these grains look very much like quartz, I have not been able 
in a single instance to prove the presence of this mineral in the rock, 
since these grains whenever properly cut show the revolving bar of a 
biaxial crystal. The actinolite occurs in the form of long slender crystals, 
either separate or aggregated to mat-like masses, in which cases a little 
chlorite is also present. A small quantity of well-crystallized magnetite 
is present in the rock, and is much more readily attacked by the hydro- 
chloric acid than the iron ore in the specimen from Stuckely, being 

completely removed from the section by treatment with the acid for 
thirty hours. 

16. Felspathic Hornblendic Schist — Bolton^ Range XI^ Lot 3. 

This rock is very distinctly foliated, consisting of thin alternate layers 
of a greyish and of a brownish colour. , 

The darker layers consist of irregular shaped grains of brown horn- 
blende with a small quantity of felspar. The light coloured layers consist 
of felspar, with grains of clear green augite, and a little hornblende. 
Leucoxene, often with a core of ilmenite, al^o occui*s in the rock, prin- 
cipally in the light coloured layers. The minerals do not possess good 
crystalline form. The hornblende is strongly dichroic and shows the 
cleavages characteristic of hornblende crossing one another at an angle 
of about 124°. The felspar is colourless, often a good deal decomposed, 
and generally un twinned, in many places, however, polysyntheic twin 
lamallee can be seen. In sections the rock is seen to be traversed by 
numerous little faults running in a direction approximately at right 
angles to the foliation. Dr. Selwyn supposes this rock to be an altered 
tuff, and its microscopic characters do not oppose this view. 
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17. Gneiss — Island in Lac NoiVy Township of Coleraine. 

This rock is composed of quartz, orthoclaae, plugioclase and a very 
light coloured mica. Both the quartz and felspar grains are much 
broken, faultod and twisted. The mica occure in irregular strings and 
curved crystals, having a rudely parallel direction, and generally run- 
uing between ^he quartz and felspar grains, it also occurs as a scaly 
crypto-crystalline aggregate. It has one very good cleavage with 
extinction parallel to it. in some crystals no ploochroism can be 
obt^erved, in others light passing through ia a direciion parallel to the 
cleavage assumes a very faint reddish tint, while that traversing the 
crystal at right angles to the cleavage has a very faint greenish tint, 
lu some places it holds the pleochroitic ^' hofo'^ before mentioned as 
occurring in the hornblende of the granite from Shipton. It is perhaps 
some hydrated potass mica, and in many cases looks as if it were a 
secondary product. Although not a typical specimen of the species, 
the name gneiss is perhaps the most fitting for this rock. 

18. Serpentine — Bange 11. Riviere des Plantes, 

The section of this serpentine contains a few remains of a rhombic 
pyroxene. These are slightly pleochroic, and have one very good 
cleavage to which the extinction is always parallel. Numerous little 
black needles are also inlaid parallel to this cleavage. In one or two cases 
where the mineral was cut perpendicular to an optic axis, the plane of 
the optic axis was found to be parallel to the cleavage, showing that these 
remains arc really rhombic pyroxene and not diallagc. This serpentine 
is therefore the product of the alteration of some rock of which a 
rhombic pyroxene was a constituent. 

19. Serpentine — Melbourne, 

The rock is of a dark green colour. In examining sections of it the 
alteration to serpentine was found to be complete, with the exception 
of a few irregular shaped i-emnants which occur in one of them. These 
have a well marked cleavage, or rather fibrous structure, in one direc- 
tion with extinction parallel to it, and (the section being a thick one) 
a well marked pleochroism, the light piussing through parallel to the 
cleavage being green, and that passing it at right angles to it of a red- 
dish colour. They ai'e probably bastite or some allied mineral derived 
from the alteration of a rhombic pyroxene, which was a constituent of 
the i*ock from which the serpentine was derived. 

Clastic Eocks. 

Of the following rocks the first is a true grauwacke, as the term is 
used in Germany, and although some of the othere, notably, Nos. 25, 26, 
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and 27, differ from it in several respects and might perhaps be more 
properly classed as highly felspathic sandstones, I have retained the 
name grauwacke in the case of Nos. 25 and 26, placing after it the 
name highly felspathic sandstone, and mentioning in the short descrip- 
tioQ wherein they differ from grauwacke proper. 

20. Highly Felspathic Grauwacke — Pottony Range VIII. Lot 15. 

When a thin section is examined this rock is seen to be composed of 
numerous fragments of minerals, together with some rock fragments^ 
united by a small quantity of a -micro-crystalline cement. Many of 
these fragments are of quartz, these are generally angular, but some- 
times somewhat rounded. A few of felspar, both orthoclastic and plagio- 
clastic, are also present. There are also a large number of grains which 
are now decomposed to an aggregate, but which were originally felspar, 
since here and there a felspar grain may be seen partially decomposed 
to a similar aggregate. The quartz grains are not very rich in inclu- 
sions but sometimes hold the hair-like bodies often seen in the quartz 
of granites. A good deal of calcite, evidently a decomposition pi-o- 
duct, is scattered through the rock in little grains and strings. In 
addition to these mineral fragments there are a number of fi*agment6 
of a very dark coloured, fine grained rock. These are very irregular in 
shape, sometimes much elongated, and often have a schistose structure. 
Between crossed nicols they are seen to be in places isotrope and else- 
where very feebly, doubly refracting, but contain little doubly i^efract- 
ing microlites as well as numerous opaque black granules. They are 
often penetrated by lath-shaped crystals of a mineral which is opaque 
or almost so, but by reflected light is of a dull yellowish colour and 
without metallic lustre. They also occasionally hold pyrite. These 
are fragments of a very tine grained grauwacke schist, and of argilla- 
ceous quartzite. The cementing material is probably derived partly 
from the decomposition of the felspar fragments, and is in part a product 
of the alteration of what was originally a muddy jnaterial deposited 
with the grains. 

Most of the sections of this rock also contain minute crystals of zircon. 
These arc in the form of square prisms, often terminated at one end by 
an obtuse pyramid. They are colourless, have a high index of refi^action, 
polarize in brilliant tints and have an extinction parallel to the prism. 
On the squai'e basal section they show the ci*oss of a uniaxial crystal, 
which when tested with a quarter-undulation plate proves to be positive 
in sign. These ajircons are sometimes without good crystalline form. 
Nearly all the sections also contain small oblong crystals of a brown or 
green colour. These are traversed by transverse cracks, have an extinc- 
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tion parallel to their long axis, and are dichroic, the greatest absorption 
taking place when the light passes through the crystal in a direction at 
right angles to the long axis. The ends of the crystals are irregular, 
in the larger crystals one end being almost invariably terminated by a 
somewhat fibrous development of the crystal, often lighter in colour 
than the remainder. These are tourmaline crystals. Grains of pyrite 
and minute crystals, probably apatite, are also present in most sections. 
A section of this rock was ti*eated with concentrated hydrochloric acid 
for twenty-four hours and then with fuchsine. The rock fragments 
were unacted on with the exception of one in which numerous little 
points were found to be slightly coloured. The dull yellowish crystals 
penetrating them were also unacted on. Some of the decomposed felspar 
fragments were slightly but distinctly coloured, while the other felspar 
grains and the cementing material were unattacked. 

Professor Bosenbusch, to whom I sent sections of this rock, states 
that it is similar to the felspar rich grauwackes which occur in the 
Yosges, for example, in the Devonian and Carboniferous, chiefly in the 
metamorphic districts designated by the older Fi*ench geologists as the 
"terrain de ti-ansition modifi^." 

21. Mghly FelspatMc Grauwacke — ShiptoHy Range VL Lot 11. 

Besembles the last rock. The fragments in this rock, however, con- 
sist almost exclusively of felspar. They are more or less angular, the 
plagiodase grains being at least as numei*ous as those of orthoclase. 
Qaartz grains are very few in number, if indeed any are present in the 
Bections. A light graen mineral is disseminated through the sections 
of this rock in strings and irregulai*ly shaped patches. It is often 
pleochroic showing light green and greenish-yellow tints, and between 
crossed nicols shows aggregate polarization, with dull blue tints. It 
often occurs in little leaves and radiating spherulitic masses, and in some 
of the larger leaves a fibrous structure can be seen, in which cases 
extinction takes place parallel to the fibres. It thus has under the 
microscope the charactera of a chloritio mineral, and has undoubtedly 
oiiginated in great part at least from the alteration of the felspar, since 
in many places in the slides little vermiform processes of the mineral 
can be seen penetrating, well twinned plagioclase grains, and in some 
cases untwinned grains which are probably orthoclase. The alteration 
of plagioclase and orthoclase to a chloritic mineral (pseudophite) has 
already been described from several local ties.* Numerous grains of leu- 
coxene resulting from the decomposition of iron ore are also present. 



* See Jiutiu Both— AUffemeine und Chemischo Qeologie, pp. 305 and SSL 
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22. JEKghly Felspaihic Gramaacke — SMpton^ Range VL Lot 12. 

Similar to the last mentioned i*ock from lot 11 of the same range. A 
very few quartz fragments are present in the sections. 

23. Highly Felspathic Granwacke — SMptan, Range VI. Lot 13. 

Similar to the last two, but contains in addition to felspar fragments, 
a large proportion of angular quai-tz grains, as well as a few decomposed 
fragments of what was probably some rock. It shows evidence of hav- 
ing been submitted to great pressure. The quartz grains are much 
broken and in some places converted into a mass of rice-like grains. 
Very few of them extinguish simultaneously over the whole surface. 
They are, moreover often of an elongated shape, being sometimes as 
much as seven times as long as they are broad, which is unusual in ordi- 
nary clastic fragments of quartz. Those elongated fragments however 
occur with others not so elongated. The felspar grains as is the case in 
most of these rocks are much bent and faulted, phenomena which can 
be plainly seen in the plagioclase grains on account of their lines of 
twinning. Leucoxene occurs in numerous small iiTCgular shaped masses, 
often with a core of undecomposed iron ore. Little folia of chlorite 
and of a colourless mica, together with little grains of epidote showing 
a high index of refraction and the usual pleochroism occurs in the 
cementing material. 

24. Highly Felspathic Gfrauwacke — Lac au Grapaud — Rolette, Range TIL 

Lot 7. 

Eesembles the last rock very closely, but does not contain any of the 
elongated quai*tz grains present in it. The quartz grain3 hold numer- 
ous hair-like bodies, and fluid inclusions, with moving bubbles. The 
cementing material contains a large quantity of a green chloritic mineral 
together with an almost colourless micaceous-looking mineral (musco- 
vite?) 

25. Highly Felspathic Qrauwacke or Sandstone — Between 2nd and 3rd 

south-west road. Augmentation of St Michel, 

A rock composed of more or less angular grains of quartz, oHhoclase, 
plagioclase and an iron ore, the latter partially decomposed to leucoxene 
cemented together by a small amount of a green chloritic mineral 
A few decomposed fragments of what was probably some rock ai'e 
also present. The felspar grains are as numerous as those of quartz, 
and a few of them show the cross hatched structure usually seen in 
microcline. The cementing material in this rock is, as has been stated, 
a chloritic mineral, and is much smaller in amount than in most of the 
specimens before described. 
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26. Mghly Felspathic Gfrauwacke or Sandstone — River St, Anne, Shich^ 

shock Mountains. 

Eesembles the specimens from Lac aa Crapaud and Shipton, Bange YI, 
lot 13, in composition, but is much fresher. Comparatively little of the 
chloritic mineral occarring in large quantity in both of these rocks is 
present. The cementing material is smaller in quantity, and is rich in 
the colourless micaceous mineral before mentioned. Much calcite in 
large grains is scattered through the rock, the hand specimen has a 
reddish tint due to disseminated hematite grains. 

27. Exghly FelspatJuc Sandstone — Acton — Bange XL Lot 36, 

It is quite fresh and consists of fragments of quartz, orthoclase and 
plagioclase, held together by a very small quantity of a cementing 
material which appeal's to be partly microcrystalline and partly 
crypto-crystalline. This cement holds innumerable little red scales of 
hematite. The quartz grains preponderate, they are as a general 
rule angular, but a few are well rounded. Some hold numerous 
inclusions, while others are almost free from these. A number of other 
grains are seen in these sections, which are now decomposed to a chlo- 
ritic mineral, but which were probably mica. A few little grains of 
tommaline, epidote and sphene (?) are also present, as well as a good 
deal of hematite scattered through the section in irregular shaped 
masses. 

28. Felspathic Quartz Schist — Melbourne, Range VIIL Lot 6. 

This rock is seen by examining a section to consist of quartz grains, 
almost invariably angular but occasionally somewhat rounded, with a 
few of plagioclase and of a felspar which does not show any lines of 
twinning. Between these larger gi*ains there are a great number of 
smaller ones of the same minerals. The rock is distinctly foliated, the 
plane of foliation being marked by little irregular strings and patches 
of a chloritic mineral. The quartz grains which preponderate veiy 
largely, generally hold hair-like inclusions, and some of them hold fluid 
cavities with moving bulbbles. It is probably a clastic rock. 
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To Alfred R C. Selwyn, Ebq., LL.D., P.R.S., F.G.S., 
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Sir, — ^I beg to present herewith a preliminary report on the Bow 
and Belly River District, with special reference to the Ck>al deposits. 
A more detailed account of the region, with a geological map, is in 
eoni*se of preparation, and will be ready for issue in tlie next annual 
volume 

I have the honour to be, 

Sir, 

Yom* obedient servant, 

GEORGE M. DAWSON. 

Ottawa, Jan., 1883. 
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PRELIMINARY REPORT 



ON THE 

GEOLOGY OF THE BOW AND BELLY RIVER REGIOX, 

N. W. TERRITORY, 

WITH 

SPECIAL REFERENCE TO THE COAL DEPOSITS, 

BY 

GEORGE M. DAWSON, D.S., F.G.S., 

ASSOCIATE ROVAL SCHOOL OF MINES. 

In ^abmittiog the foUowiug report, I may state that it is essentially 
a reprint, with additions and corrections, of a note published in May, 
1S82. This note was issued in advance of the oixlinary annual report,- 
on account of the importance of the coal deposits of the district, in con- 
nection with the rapid progress of settlement in the North-west Terri- 
ritoiy ; the stage at which the examination of the district had then 
arrived having enabled the question as to its coal supply to be decided 
in the most favourable sense, and even rendered it probable that fuel 
for a large area of the North-we»it Territory may in the near future be 
derived fi'om it. 

As originally printed, this report embraced the result of my own 
work and that of my assistant, Mr. R. G. McConnell, B.A., in the sum- Work 

AfnhniAAH in 

mcr and autumn of 1881 . During the past season (1882) Mr. McConnell thu report, 
has continued the exploration of the same region, and some additional 
notes, the result of his work, are now incorporated. A map, on the 
Hcale of eight miles to an inch, which is intended to embody all the 
necessaiy details of structure, is now in coui-se of preparation, and as 
this will be accompanied by a somewhat detailed description of the 
geology of the region, it is intended in the present report to give merely 
a short preliminary sketch of the stratigraphical relations of the beds, 
in so far as this la intimately connected with the occurrence of the coal 
seams. 
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Limits of 
region. 



Explorations in 

Rocky 

Mountains* 



General 
attitude of 
rocks. 



Outline of the Geology op the Eegion. 

The region embraced in this report, and of which the examination 
and field work for mapping has now been almost completed, extends 
from the Kocky Mountains eastward to the 111th meridian ; is bounded 
to the south by the 49th parallel, stretches north wai-d some distance 
beyond the 5lHt parallel, and embraces, to the east of the Paheozoic 
rocks of the mountains, over 20,000 square miles. It forms the south- 
eiTi part of the newly-created district of Alberta, and is drained chiefly 
by the Bow and Belly Kivers and their tributaries, though a portion of 
it lies in the Missouri basin and is drained by the Milk Kiver. 

A portion of the Rocky Mountains has also been explored and 
mapped i but as the mountainous district must form the subject of a 
separate investigation, it will be necessary to state here, merely, that 
the South Kootanie Pass, the Crow's Nest Pass, and the eastern portion 
of the Bow River Pass, were the districts particularly examined. The 
most interesting feature of these explorations was the discovery that 
in the region of the Crow's Nest Pass, wide valleys based on Cretaceous 
rocks occur west of the first range, which is formed of the PalaBozoic 
limestones, and that, in the Cretaceous rocks, an important intercala- 
tion of volcanic material appeal's, in connection with which traces at 
least pf copper ores occur. It is possible that in some of these now 
isolated troughs of Cretaceous rocks, coal beds may yet be found, in the 
heart of the range. The existence of a seam was indeed reported about 
twenty miles west of the summit of the Crow's Nest Pass, but the locality 
has not yet been examined. • 

The rocks of the foot>hills and plains east of the mountains, are, so 
far as asceiiiiined, entirely of Cretaceous and Laramie* age, overlain by 
boulder clay and other beds referable to the glacial period, and by allu- 
vium. In the eastern portion of the district they are horizontal or very 
nearly so, being frequently affected by light undulating dips scarcely 
greater than may be supposed to have characterized the original sur- 
face of deposition. On approaching the base of the mountains this 
uniformity suddenly ceases, and the beds become more or less shai-ply 
corrugated, the disturbance being in some instances so great as to result 
in overturned folds. The belt of country aflfected by this disturbance 
constitutes the foolrhills. The exposures of the newer rocks nearest 
the actual mai-gin of the Palaeozoic, very often show comparatively 
light south-westerly or westerly dips towai-d the base of the mountains. 
A scries of great faults w^th downthrow eastward must separate these 

* The term Lannnie is iLSod in a firencral sense for the Upper Crotacoous or Lower Eocene beds 
which overlie the Fox Hill Series (Cret. No. 5). It is not intended by its use to differentiate the 
beds BO named from those of the Judith Kiver and Fort Union series, with which they may be 
found to blend as the intervening district is more completelylexplored. 
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newer rocks from those of the moantains, and it is by a repetition of 
similar faulting in the mass of the range, that the isolated areas of Cre- 
taceous i-ocks already alluded to have been introduced. 

On the Bow River Valley, the width of the disturbed belt from the 
edge of the Palaeozoic (which here falls back some miles from its gen- disturbed belt 
eral line) is about twenty-seven miles, on the High wood Eiver and its 
tributaries seventeen miles. On the North Fork of the Old Man it is 
about twelve miles in width, and on the southern branches of the same ^ 
stream, including Mill and Pincher Creeks, about thirteen miles. On 
the Waterton (Kootanie), Belly and St. Mary Rivoi-s, about eighteen 
miles. In the last named district, the limit of the belt of disturbed 
rocks, which has before run southward nearly parallel to the base of 
the main i*anges of the mountains, changes its direction, in conformity 
with that of the mountains, to south-east. An approximate uniformity 
in the width of the region of upturned strata is thus maintained. 

Besides the disturbance above alluded to, the geology of the region 
in the immediate vicinity of the mountains is further complicated by position n^eai™ 
the fact that the beds there change considerably in lithological char- ™ouduim. 
acter, the change being such as might be expected to occur on the ap- 
pi'oach to a shore lino. Sandstones are much more abundant and coai*sor 
in texture, and in a few places conglomerates holding pebbles derived 
from the mountains, occur. One of the most abundant materials in 
these coarser rocks is the chert which is derived from concretions and 
irregular layei*s in some parts of the limestone series. 

In the Belly River region, east of the bolt of disturbed rocks above 
defined, the Cretaceous and Laramie beds form a bi*oad, shallow syn- Qf®*t8y»ioiinaL 
elinal, the centre of which is occupied by the Porcupine Hills. A series 
of reddish and purplish clay beds, which may be named provisionally 
the Willow Creek series, appears to bo very persistent in the Laramie 
of this region, and affoi'ds the means of recognizing a definite horizon 
over a large tract of country. The width of the synclinal just alluded 
to, on the Old Man River and its tributaries — measuring fi'om the base 
of the Willow Creek series on each side — is about forty miles. In pro- 
ceeding eastwai-d from this synclinal to the boundary of the district 
embi*aced in the season's work, the series is, generally, a descend- 
ing one. The beds appear to have, as a rule, persistent light 
weHterly or south- westerly dips, while the rivers have a considerable ho^Lmtaibedi. 
eastwainl slope ; and though, as above stated, many minor undulations 
atfect the nearly horizontal rocks of the plains, these are usually so light 
as to interfere little with their uniformity on the largo scale. One im- 
portant exception only has been noticed to this rule, where, a few miles 
above the mouth of the Belly, on the Old Man River, the estuarine and 
marine beds characteristic of the base of the Laramie are upturned at 
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angles of from 30° to 43°. Similar abrupt local distui-bances are occa- 
sionally found in the west — as in several instances on the MissouK River 
— in connection with the intrusion of volcanic rocks, but there is no 
evidence here of such cause. 
General '^^^ general arrangement of the rocks may be represented as in the 

beS°**"**°^ ^^^"''^J^^'*®^ table, the subdivisions being in descending oi-der. No attempt 
is at present made to state the thickness of the several subdivisions, as 
the map work and sections are not yet sufficiently advanced to render 
it possible to do so with an approximation to accuracy : — * 

Bisds of the Porcupine Hills, chiefly thick-bedded sandfitoneB, some 
shales. 



Labamib. 



Fox Hills 



PiBRRE 



Niobrara ? 



■{ 
■ { 



{ 



Willow Creek beds. Beddish and purplish clay^ with grey and 
yellow sandstones. 

St. Mary River series. Sandstones, shales and clays of general 
greyish or greyish-green colours . 

Yellowish sandstones and shaly beds, with a mingling of fresh- 
water and brackish or marine molluscs. 

Yellowish sandstones, with some shales, irregular in thickness and 
character. Molluscs all marine. 

Blackish and lead -coloured shales, with occasional sandstone inter- 
calations, especially toward the mountains. 



Belly River series. Sandstones, s|ialesand sandy clays, generally 
of pale greyish tints. Marine and fresh water fossils. 

• 

Series apparently underlying the last on the Bow and Belly, but on 
the stratigraphical position of which some doubt yet remains 
owing to the resemblance of its estuarine fanna to that of the 
Judith River. Brownish and yellowish sands and clays. 



So far, no reason has been found to suppose that any Tertiary rocks 
newer than the Laramie have been found in this district, or indeed in 
any part of the Canadian North-west Territory. 

The beds typically developed in the Porcupine Hills have been ex- 
Porcupino Hiiiamined by Mr. MoOonnell during the past summer. They consist 
chiefly of massive and often current^bedded sandstones, with occasional 
shaly layere. The beds seen on the upper part of the Bow River, near 
Calgary, doubtless represent the same stage in the Laramie. The thick- 
ness of beds shown in the Porcupine Hills is probably several thousand 
feet. 
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The relation of the Willow Creek series to the wide synclinal of the ^jjj^^ 0^^^ 
Porcupine Hills has already been referred to. The beds of this'®"*** 
series are generally soft, and their outcrop follows the wide 
low valley which bounds the southern part of the Porcupine 
Hills to the west, and crossing Pincher Creek at the Police 
farm, runs south-eastward to the Waterton (Eootanie) River. In 
the vicinity of the upper part of Milk River, however, they are 
almost horizontal, and form the higher parte of the western portion of 
the plateauf known as the Milk River Ridge. They also stand up prom- 
inently in the Belly Butte, near the confluence of the Belly River with 
the Waterton. The characteristic colouring and appearance of these 
beds constitute the only reason for giving them a separate provisional 
name, as they appear to be perfectly conformable with those above 
and below. Small, irregular, clayey nodules of peculiar appearance 
abound in some layers. Fossils are remarkably "scarce, though a few 
fresh-water molluscs, similar to those of the underlying series, have been 
observed; and on the Old Man River, a few miles below the mouth of 
Willow Creek, the remains of a large chelonian were met with. These 
beds were not recognized on the Highwood or Bow Rivers, a fact not 
implying any break in the sequence of the Laramie formation there, 
but merely the absence of the peculiar colour, which enables the Willow 
Creek series to he defined in the southern part of the dintrict. 

The rocks which may be designated the St. Mary River series, cover 
a large portion of the region under description. They have been care- gg^el*'^ ^^"^^^ 
fully examined at many different localities, and extensive collections of 
fi-esh-water molluscs, many of which are identical with those found in 
the Fort Union. Judith River and Laramie beds of the western states, 
have been made from them. These rocks are shown in excellent sec- 
tions for many miles on the Upper Belly River, and the St. Mary, 
Watei-ton and Old Man Rivers and Pincher Creek. They are generally 
characterized by rapid alternations of sandstones and shaly or clayey 
beds, the stratification, as a rule, being regular. Greyish or greenish- 
or bluish-grey tinte characterize the beds, though some of the sand- 
stones weather to yellowish colours, and ironstone nodules are of 
frequent occurrence. At the base, these rocks show estuarine and 
marine conditions, and yellowish coloura prevail. These latter beds 
have been separately designated in the table of formations, but there 
is probably no distinct character by which they may be separated from 
those above, except the passage from brackish-water to fresh-water con- paggagebeds. 
ditions. The close relations of these with the upper beds is further 
illustrated by a section on Bow River, described below. In these tran- 
sition beds, in the Belly River region, Corbicula pyriformis, Oorbicula 
occidentaUs and Ostrea ai*e found in some layers in great abundance. 
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These fossils were observed in several places on the Upper Belly and 
St. Mary Rivei-s, and also on the Old Man River at the point already 
mentioned as showing a peculiar disturbance of the beds. The same 
zone runs northwai-d to the Bow River and beyond, and at Scabby 
Butte includes large numbers of bones oif dinosaurians. 

The whole of the beds so far described have been included under the 
Thickness and general name of Lai-amie. The total thickness of the formation in this 
©xunt of the region is very great, several thousand feet at least, and much in excess 
of that of the Judith River beds as developed on the Missouri. North- 
waixl, on the Bow River, as the Willow Creek beds cannot be identified, 
it has been found impossible to carry out the subdivision which may \>c 
usefully retained for the region about the Belly and its tribu tallies. On 
the Bow, the Laramie extends continuously from the edge of the dis- 
turbed rocks of the vicinity of the mountains to a point about ten miles 
below the Blackfoot Ci-ossing — a distance of over eighty miles. At the 
western edge of this region, the beds in their colour and general appear- 
ance closely resemble those of the typical St. Mary River subdivision, 
but eastward, sandstones predominate over shales and clays, the rapid 
alternation of beds differing lithologically is less marked, and the bluish 
and greenish-grey tints before obsei-ved are replaced by yellowish- 
gi*ey and buff. The representatives of the brackish or marine beds de- 
scribed in the Belly River region were seen only near the eastern edge 
of the formation on the Bow. In a scarped bank about ten miles above 
the Blackfoot Crossing, the lowest lay el's near the river level ai'e full of 
specimens of Oorbicula occidentaUs and a species of Ostrea, while a few 
feet higher, beds of similar lithological chai*acter, and perfectly con- 
formable, are charged with Unio and Vivipara, and contain no brack- 
ish or mai*ine forms. 
* . The Laramie is, near its base, in the region now reported on, a per- 

xone at bfiseofsistent lignite- or coal-bearing formation. A few miles north of the 
49th parallel, on the St. Maiy River, a coal bed of excellent quality, 
eighteen inches in thickness, overlain by a bed holding Oorbicula occi- 
dentaUs and Ostrea occurs. It is described in my report on the Geology 
and Resources of the 49th Parallel (pp. 132, 172). Another coal out- 
crop, possibly of the same seam, and about a foot in thickness, is found 
on the Upper Belly River. The seam at the Indian farm near Pinch er 
Creek, is probably again not far from the same horizon, though perhaps 
a little higher in the series. Coaly streaks occur in the sandstones at 
the diriturbcd locality on the Old Man River, which has already been 
refeiTod to, and a lignite at Scabby Butte holds about the same position. 
Further north, the seam on the Bow at Coal Creek, between Morley 
and Calgary, and those in the vicinity of the Blackfoot Crossing, 
appeal* to occupy neai*ly the same stage. The thin seams near the 
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mouth of the Highwood Biver may possibly be higher in the Laramie, 
and from the character of the St. Mary River subdivision throughout, it 
is not improbable that other coal- or lignite-bearing zones may occur 
locally. The chai*acter and surroundings of the more important seams 
now known are detailed on a subsequent page. 

The Fox Hill beds, or theu* representatives in this district, appear to 
pass into the base of the Ijaramio upward, and below to blend with the 
Pierre, both lithologically and in their fauna. On the lower part of the aandBtones. 
St. Mary Biver, a massive sandstone, about fifty feet in thickness, which 
from its position at the top of the Pierre may be supposed to represent 
the Fox Hill subdivision, is well exposed. On the Milk Biver, near the 
crossing of the Benton Trail, and again north of the Buttes, yellowish 
sandstones occasionally holding marine shells (Nucula cancellatay Lio- 
pi^tha undata, &c.,) occur, and occupy the same position with regard 
to the Pierre shales. (See Plate I.) 

The Pierre rocks, throughout this district, are not so homogeneous in 
character as further east, and frequently hold sandstone intercalations. pierreehslM. 
The occurrence of the Pierre at the base of the West Butte has been 
described in my Beport on the Geology and Besources of the 49th 
Parallel, already referred to. A further examination of this locality 
has since resulted in the discovery of additional fossils. 

The Pierre is again seen with its chai*acteristic fossils on the lower 
St. Mary Biver, and it has during the past summer been traced south- 
ward across the Milk Biver Bidge and Milk Biver to the 49th parallel. i>»»tribuaon 

° *^ and obaracter. 

North-eastward it occupies a wide belt of country, owing to its low angle 
of outcrop, running on to the Bow Biver, a distance of eighty miles, 
and thence to the Bed Deer Biver, a further distance of forty miles. 
On the Old Man Biver the upper part of the Pierre, for a thickness of 
about fifty feet, ceases to show its usual blackish or dark grey colour, 
becoming a sombre brown clay shale. On the Bow Biver the same ap- 
pearance is found, but the beds^o affected are several hundred feet in 
thickness, and there is also here toward the base of the Pierre a zone 
characterized by pale sandy clays and sandstone. A similar change, 
but even more pronounced, is found on the Bed Deer Biver. The 
Pierre is, however, as a whole, the best marked and most easily j^ecog- 
nized formation of the district. The most pei-sistent coal-bearing hori- 
zon is included in its base, and has already been utilized in supplying coai seams. 
Fort MacLeod, and for shipment to Benton on the Missouri by waggons 
returning from Fort MacLeod. A second coal seam occura at the sum- 
mit of the Pierre on Bow Biver, at Horse-shoe Bend. Details of these 
are given on a subsequent page. 

On both the Bow and Belly Bivers, and elsewhere, a series of pale, g^i^p. 
generally greyish and arenaceous beds at least two hundred feet in ^^^' 
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thickness are found underlying the Pierre fthales. These have been 
designated as the Belly Eiver series. On the Belly, a few large XJnios 
and fragments of dinosaurian bones only were found in these Sub- 
Pierre rocks. Mr. McConnell has since, however, on Milk River Ridge 
not far below the PieiTe shales, found, besides the unio above men- 
tioned, several tinily marine forms. On the lower parts of the Bow 
Beds on Lower ^°^ Belly and On the S. Saskatchewan below their confluence, a series 
Bow and Belly, ^f j^^g containing estuarine fossils of Laramie (Judith River) type 
occure. A more detailed account of this series is, however, reserved till 
some points as to the stratigraphy and fauna can be further investigated. 
In this senes a scam of lignite, of good quality, but generally of small 
thickness, occura on both the Bow and Belly Rivei^s. It is referred to 
again where, at one point on the Belly River^ it becomes of possible 
economic importance. There is reason to believe that this seam is 
nearly on the same horizon with that of Medicine Hat, on the South 
Saskatchewan. 

The pale beds underlying the Pierre in this region represent, with 
little doubt, the Dun vegan sandstones of the Peace River section. 
(Report of Progress, 1879-80.) They are also evidently identical with 
those described by Prof Cope as occupying a similar position on the 
Missouri (Bulletin U.S. Geol.'and Geog. Survey, Vol. III., p. 568). 
This subdivision, which appears most probably to hold the position 
of the Niobrara in the Nebraska section, is therefore one of great 
persistence in the Cretaceous. 



Equiralency. 



Chsraoter of 
coalfl. 



Notes on the more Important Coal Seams op the Bow and Belly 

River District. 

• 
The fuels contained in the rpcks described in the foregoing general 

notice, vary from lignites but slightly superior in quality to those of 

the Souris region, to materials containing a very small percentage of 

water, forming a strong coke on heating, yielding abundance of highly 

luminous hydrocarbons, and precisely resembling ordinary bituminous 

coals, though of Cretaceous and Laramie age. In describing them the 

term coal will generally be used, as it is impossible to draw a definite line 

between the two classes among the numerous intermediate varieties. 

The coal seam last refeiTed to as occurring on the lower Bow and 

Seams on lower Belly Rivers, is seen in the banks for many miles at a height above the 

Bow and Belly. ^^^^i.^ which varies in correspondence with the the light undulating 

dips by which it is affected. It is generally not more than a foot or 

eighteen inches in thickness though so persistent in extent, but at one 

point on the Belly River it thickens to three feet, forming a workable 

seam, which appeal's to be of good quality throughout. This locality 
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is thirty-two miles in a direct line from *•' Coal Banke/' No analysis 
has vet been made of this fael. 

A8 above stated, the coal near Medicine Hat on the South Saskat- 
chewan, is supposed to occupy nearly the same position in the series as Medicine Hat 
that jast referred to, and though Medicine Hat is beyond the limit of 
the district desenbed in this repoH, a short note on that locality may 
be of interest. It was examined by Mr. McConnell last autumn while 
on his way down the river. 

Exposures of the seam were found to occur on nearly every 
Itend of the river from a point about thirty miles below the junc- 
tion of the Bow and Belly to Medicine Hat. The seam is, however, 
more variable in thickness and character than many in this part of the 
Xorth-west, and at two places on the river scarcely a mile apart, 
changed from two feet in thickness of shaly impure lignite to six feet 
thick of very fair coal. 

An exposure twelve and three-quarter miles above Medicine Hat 

{]^ve the following section : — 

ft. in. 

Yellowiflb sandstone 10 

Coal (ftur quality, 100 feet above water level) 4 6 

Shales 1 3 

Sandstone 1 

Coal (fair quality) 4 

Shales 6 

Higher up in the same section another seam about four feet thick 
Wits geen. 

Three miles above Medicine Hat, the seam is again well shown in 
the Hide of the river valley at a height of eighty feet above the water 
level, and with a thickness of four feet. No analysis of this fuel has 
vet been made, but in physical characters it is to some extent into me- 
diate between the Souris coals and those of the Bow and Belly Rivei*s. 

The locality just referred to as " Coal Banks " is at the crossing of 
the Belly River by the ti*ail to Benton. The coal occurring at this ^Coai Banks," 
place Is that which has been described as existing at the base of the 
''ulxliviHion of the Cretaceous known as the Pierre shales. It is one 
<'f the best in the district, and has been worked to a small extent for 
i^me yeare at this point by Mr. N. Sheran. The outcrop of this seam 
i*^ now known to extend southward to a point on the St. Mary River six 
niilen from Coal Banks, and thence south-eastward about twenty miles, 
where it reappears on the Milk River Ridge. North- easterly, it runs 
to the Bow River about sixty miles, and thence to the Red Deer, forty- 
five miles ftirther, giving a total length of outcrop, proved at a number 
of points, of about one hundred and thirty miles. 
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General 
character of 
valley and 
sections. 



Sections on 
St. Mary River. 



The drift deposits average about one hundred feet in thickness in the 
region near Coal BankH, and it is consequently, in general, only in the 
river valley or in the larger coulees which flow into it that the Creta- 
ceous rocks can be seen. The Belly Valley in this part of its course is 
about 300 feet deep, and averages nearly a mile in width. It therefore 
cuts about 200 feet into the Cretaceous i*ocks, and displays fine sections 
of these. There are in this vicinity Heveral annociated coal seams, of 
which one is workable and has been opened by Mr. Sheran. I may, for the 
sake of clearness, refer to it as the " main seam." It is more or less per- 
fectly exposed at intervals along this part of the Belly for a distance of 
about twelve miles, or from the workings at Coal Banks to Big Island of 
the map. Above Coal Banks the measures are affected by a light anti- 
clinal swell which brings up older rocks, and the outcrop runs round 
to the west, appearing on the river again at the mouth of the St. Mary. 
At the furthest point up the St. Mary at which the coal appeal's (about 
seven miles from the mouth of the river), it occure in the following 
section, the second column being a continuation of the first, but at a 
spot about one hundred yai-ds further down stream : — 

ft. in. 
Basty ironstone layer 8 

Blackish and rusty shale 6 

Coal 3 

Blackish shale 6 

Coal 6 

Soft carbonaceous shale 4 

Coal 8 

Soft, thin shale, highly carbonaceous in 

upper part 6 

Ironstone shale 6 

Blackish shale 3 

Coal 8 

Carbonaceous shale (some coal) 1 6 

Coal (partly below water) 1 6 



Coal 1 

Shaly coal 

Coal I 

Shale 

Coal 

Grey shale 4 

Coal 1 



a. ID. 


6 
3 
2 
9 

4 




Orey Shale (to water). . . 4 

About two miles further down the St. Mary the coals are again seen, 
with the following development : — 

Coal ^rather shaly) 1 o 

Coal 1 4 

t$halo 3 

Coal 9 

Shale 10 1 

Coal 3 8 

Shale (with obscure plant impressions) 6 
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At the mouth of the St. Mary the main seam has a thickness of three 
feet six inches, hat about eighteen inches at the top is rather shalj. 

Where seen on Milk River Eidge the seam is only fifteen inches coai at Milk 

thick. River Ri|^. 

On comparing the sections on the St. Mary with those at Ck>al Banks ' ^ 

and on the Belly River to the noi*th, it will be noticed that the coal at 
the first-mentioned locality is moi'C divided by shales and less favourably 
situated for working. 

On the part of the Belly River near CJoal Banks, the measures have 
as a whole a light westerly dip, while that part of the outcrop between position of 
(,V)al Banks and Big Island forms a minor synclinal depression in its^^coafBank*.'* 
edge, across which the river cuts in a direction nearly coinciding with 
the main strike of the measures, and gives rise to a great display of 
coal on this part of the valley. The coal-bearing horizon, as above men- 
tioned, lies at the base of the Pierre, and it8 position between the dark 
shales of this formation and the pale sandy beds of that underlying it, 
renders it easy to define the situation of the coals, even where their 
actual outcrop is concealed. For a distance of five miles north of the 
Coal Banks exposures, the dark shales just referred to occupy the river 
valley, while the outcrop of the coal is carried eastward to an uncertain 
distance by the light synclinal undulation above referred to. The 
gentle inclination of the measures shows that the coal might be reached 
at a moderate depth by shafts sunk through the dark shales in this part 
of the valley, from which it might with facility be worked up its slope 
to the eastward. The undulating character of the dips i^enders it im- 
pOHsible, however, to estimate the exact depth at which the seam would 
be found, though it is probably not over 500 feet below the ^ver, mid- 
way between its southern and northern outcrops in the valley. It may 
also be worked on a smaller scale, but with great facility, by levels 
driven into the actual outcrops in the river banks. 

Having thus briefly described the general mode of occuiTcnce of the 
coal on this part of the Belly River, the following more detailed notes 
on the outcrops which occur will serve to show the actual chai*acter of 
the seam. 

At Coal Banks, the coal has been extmcted chiefly by quarrying 
along the natural outci*op, though during the summer of 1881 a small Detaiia of ont- 
level was opened. The outcrop is situated in the front of a steep "Coal Banks. '» 
scarped bank facing the river, and the seam, which at the southern 
end of the bank is about 30 feet above the water, dips away below the 
water at the northern. (See Plate II.) The following section shows 
the mode of occurrence and association of the coal in the bank, but 
does not extend upward to the base of the drift deposits : — 



Section at 
Sberan's. 



Concealed 
interval. 
Section S. of 
Big Island. 
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ft in. 
Finely laminated grey shale 8 

Coed (shaly below) 4 1 6 

Grey, thin-bedded shale 12 

Ironstone C 3 

Grey shale 1 9 

Goal 8 

Grey shale and nodalar sandstone, carbonaceous below. ... 7 

Main f ^^^ 1 ^^ rr^\ 

oool^ S Shaly parting Xoften almost absent) 4 \^^/, 

^^^'{Coal 4 OJ*^ * 

Carbonaceous shale 2 

Grey shale 2 

Ironstone 4 

Greyish and brownish shale » 3 

Carbonaceous shale 3 

Coaly shale 8 

Grey shale 2 

Coal 4 

Carbonaceous shale (to water) 1 4 

The dip at this place is about N. 83° W. (mag. variation 22^ 46" E.), 
at an angle of five to eight degrees. 

On the opposite side of the river, at its next bend, the coal is 
again well shown. It is slightly undulating, and dips gradually away 
below the water level at the northern end of the bank. The part of the 
section designated above as the main seam is here as follows : — 

ft. in. 
Coal 1 6 

Shaly parting (1 to 3 inches) 2 

Coal 3 3 

Total coal 4 9 

About four inches in thickness at the base of the seam is here 
laminated in texture, but appears nevertheless to to be of good quality. 
The general dip is about N. 50*^ W. (mag.), at an angle of less than 6°. 

From this point for a distance of five miles down the valley, the 

dark shales overlying the coal are alone seen. When it again appears, 

on the west bank of the river, the main seam shows the following 

section : — 

ft in. 
Coal I 6 

Shale 3 

Coal 4 6 

Shale 1 6 

Coal ..'. 2 9 

Total coal 8 9 
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The lowest division of the seam at this place is apparently not 
repreeenteii in the sections previooslj described. The coal in it is 
somewhat laminated, but seems to be of good quality. The dip is here 
about S. TO" W. (mag.), at an angle of 5^. 

About three miles further north, extensive exposures of the coal are 

again found in the scarped bank or cliff facing the river, at a height of 

about 100 feet above the water level. The dip is light and undulating, 

bat on the whole westwaixi, or away from the river. The main seam 

b* here composed as follows : — 

ft. in. 

Ccal 2 6 

Carbonaceous shale 7 

Coal,. 2 2 

Carbonaceous shale 1 

Coal 1 3 

Total coal 5 11 



The coal here appears to be of good quality throughout. North of 
this point on the river the main seam is not again found well exposed, 
though in several places the associated rocks are shown in such a way 
as to indicate that it outcrops below the drift deposits a short distance 
east of the river valley. 

At the point at which the base of the Pierre should cross the Little 
Bow Biver, a seam of coal a few inches thick was observed by Mr. §J5J Ri^*'* 
McConnell, but the exposures did not bring the main seam into view. 

This coal-bearing horizon appears again on the Bow River, opposite 
a considerable island, which I have named Grassy Island, about thirty- Mwnon*&*w**^ 
three miles in a direct line below the Blackfoot Crossing, in lat. i^uJS.^""^ 
50^ 25' 15." In their general appearance, arrangement and thick- 
ness, the seams here exposed closely correspond with those on the 
Belly River. The subjoined section exhibits the relations of the coal 

at this place : — 

ft. in. 

Lead grey shale 25 

Coal 1 6 

Soft grey and yellowish-grey shaly sandstone 13 

Carbonaceous shale, coaly strraks 2 3 

Coal (good and sound throughout) 4 6 

Dark grey shale and sbaly clay 7 

Coal ..., 1 

Carbonaceous shale 1 

Coal 8 

Soft shale and clay 8 

Coal and carbonaceous shale (to water) 1 6 



[I 
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The beds dip westward at a veiy light and constant angle. The seam 
4 feet 6 inches in thickness probably represents the main seam of 
the Belly Kiver. 
CompoBition of Somc general facts regaMing the composition of the coal of this 
seam. horizon in the Cretaceous may be given. The analysis by Pi-of. Haanel 

quoted in my report on the Geology and Resources of the 49th Parallel 
(p. 179, No. Ill, in table) is of coal from this seam, but probably from 
that part of the outcrop near the mouth of the St. Mary River. The 
same remark applies to a specimen which was analyzed by Dr. Har- 
rington. (Report of Progress, 1877-78, p. 49C.) Pi-of Haanel's analysis 
shows 6-69 per cent, of moisture and 6-31 per cent. ash. A specimen 
Sitorop*/*' from Mr. Sheran's mine, collected and examined by myself, yielded the 
following result : — 

Water 6-52 

Volatile combustible matter 31-03 

Fixed carbon 56-54 

Asb 5.91 

100-00 

The coal is compact, does not easily break up by handling or ex- 
posure, and is in every respect a very excellent fuel, though not 
yielding a coherent coke. 

In correspondence with the increased distance from the mountains of 

Bow lUvor 

outcrop. the outcrop of the same seam on the Bow River, and the probable in- 

ferior degree of alteration to which it has bee.n subjected, the coal is 
there found to contain more water, approximating in this respect to 
some of the Souris River lignites. From these, ho\yever, it still differs 
in its more compact texture and resistance to weathering and the regu- 
lar vertical cleat or jointage planes by which it is traversed, which 
cause it to assume cuboidal instead of conchoidal forms ^ on fracture. A 
preliminary examination of an outcrop specimen from tins locality gave 
the following result : — . 

Water \ 12-37 

Volatile combustible matter \ 32 33 

Fixed carbon \46-39 

Ash 18.91 

lolo.oo 

This seam, where it crosses the Red Deer River, has a tlV^kness of 

about eighteen inches only. 

. The next recognized seam in ascending oi*der is that at the Y^>P of the 

Pierre shales. Pierre shales. As seen on the Bow River, at the point whicfh I have 

designated as Horse-shoe Bend, it has a very light westerly cf *' north- 

I". 

I 
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westerly dip, It is doubtless moi*e local in chai-acter than the last, as 
it is not known on the Belly River, nor could Mr. McConnell find any 
eorresponding seam on the Red Deer. The outcrop at Horse-shoe Howe-ehoe 
Bend is situated about fifteen milcH east-north-east of the Blackfoot^®***** 
Cro^BiDg. The seam appears at a height of 135 feet above the water in 
A •iteep scarped' bank on the south-east side of the river, and is exposed 
lor nearly half a mile. It is 4 feet 4 inches in thickness, compact and 
hard where not long weathered, and in physical character resembles 
that la8t described. A preliminary examination of an outcrop speci- 
men showed the following composition : — 

Water 13-67 

Volatile combustible matter 37-16 

Fixed carbon 40.50 

Ash (reddish) 8.67 

10000 

Still following an ascending oi*der in the series, the seam ^hich has 
Wn known for some yeai*s at Blackfoot Crossing next claims attention. cJSjJln^^oai 
Thi8 is several hundred feet higher in the section than the last, and is'^^m. 
distinctly included in the Laramie. It is pi'obable that still another 
8eam exists between this and and that described, but no sufficient ex- 
posure of it were found. 

Cm\ occurs in several places on the Bow River a few miles above 
the Blackfoot Crossing. The seams are too thin to work, but are prob-OutOTops above 
ably on the same horizon with that described bqlow. Throughout this 
region the beds are affected by gentle undulating dips, and though they 
have besides a very light general indication westward, they may be 
considered as practically horizontal. 

The outci-op from which a small quantity of coal has been extracted, 
and which has been referred to by several travellers, is situated six and 
a half miles eastwaiti from the Blackfoot Agency buildings, on a coulee OutoroM on 
which runs northwai'd to the Bow. The deposit here consists of twoc^Sssing" ^^ 
H'ams, the upper averaging 1 foot 8 inches in thickness, the lower 3 
feet. They are separated by about a foot of carbonaceous shale. At 
thJH Kpot the bed may be traced about 500 feet iu natural exposures, 
and i8 affected by variable dips which do not exceed 5° iu amount. 
The thickness of the scams continues nearly uniform, and they would 
affoi-d, say, 4 feet 6 inches of clean coal, the whole of which could be 
worked at once. The immediate banks of the coulee are about 80 feet 
high at this place, the upper two-thii-ds being composed of drift deposits, 
which rest on a woni undulating surface of the i-ocks below. The gen- 
eral surface of the surrounding pi*aii'ie at this place is about 110 feet 



Ouiorops on 
river E. of 
Crossing. 
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above the level of the coal, and no exposures of the coal or associated 
beds are found except in the river banks or coulees which cut deeply 
into the surface of the plain. 

In following the coulee north wai-d from the spot just described, the 
coal is frequently seen on the right or east bank for about a mile, after 
which the coulee opens into a wider valley with sloping grassy sides, 
and exposures cease. Owing to the wlope of the bottom of the coulee 
toward the river, the beds are cut into more deeply near its mouth, and 
at the last exposure the seam is about thirty feet up in the bank. The 
upper seam is here not well shown, but the lower exhibits a few inchofj 
over four feet of good coal. In an exposure intermediate between this 
and the fii-st, the upper seam is 8 inches thick, the shales 1 foot, uud 
the lower seam 4 feet 4 inches. The seams are underlain by at lea«t 
twenty feet of soft whitish sandHtone. The same sandstone bed appears 
near the Agency buildings, where the Indian trail going eastwai*d leaves 
the valley, but the coal seams here are wanting or very poor. 

Between the Blackfoot Crossing and the coulee above described, the 
same codl-bearing horizon appears in several places in the banks of 
Bow Eiver. The seams are here more favorably situated for workinji,', 
and of gi'eater thickness than in the coulee. The subjoined section shows 
their mode of occurrence at one point : — 

ft. in. 
Coal 1 8 

Black carbonaceous shale i 4 

Coal 1 8 

Shale 3 

Coal 9 

Shale 3 

Coal 3 

Shale 1 

Coal I 10 

Total 11 10 

Total coal 8 11 



Gontinaation 
on Crowfoot 
Greek* 



The coal is here underlaid by whitish sandstone for about 30 feet, 
or to the water's edge. Nearly opjwsite this exposure, on the south 
side of the river, the seam appeal's at intei-vals in the bank, at a height 
of about 40 feet above the water, for at least a quarter of a mile. It is 
aflected by a series of light undulations. 

At Ci'owfoot Creek, six miles north-cast of the Blackfoot Crossing, 
a seam of coal eighteen inches thick appears, which is probably the 
highest in the gi-oup of beds above described, the section not showing 
the lower part of the series. 
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The natural exposures serve to prove the continuity in good workable Economic 
thickness of this coal deposit over a titict of countiy several miles in >*"p^'^*"<'«- 
extent, and its nearly horizontal attitude and moderate depth below the 
surface of the plains, would enable it to be proved by boring at a small 
expense over any desired area. 

In texture, this coal is not so tinn or well adapted for transport as compoBition. 
those of the localities previously described, but its composition appears 
riosely to resemble that of Hoi>je-shoe Bend . 

The following are analyses of the fuel fi-om this place ; the first from 
a specimen obtained by Prof. Macoun, the second from one collected 
by myself, and probably not subjected to such prolonged desicca- 
tion : — 

!•. II. 

Water 10-72 13-20 

Volatile combustible matter 29*26 33.80 

Fixed carbon 46-09 48 • 10 

Ash 13-93 4-90 

100-00 100-00 

This seam is probably continuous to the Ked Deer Eiver, and the continuation of 
bAme with that which occui's at the mouth of the Arrow-wood Eiver, with pooT.°° ^^ 
a thickness of six feet. 

Four coal-bearing localities on the head waters of the Oldman River ^,^^^1^ jj^^^.^^. 
appear to be of sufficient importance to obtain notice at the present ^^^ mountains. 
time, but as the country toward the base of the mountains becomes 
more fully known, it is probable that numerous additional outcrops 
will be discovered. 

At the Government Indian Farm, south of Pincher Creek, a seam of g^^^ . 
coal occurs about one mile from the farm buildings, up the valley of Indian Farm, 
the small stream on which they are situated. The rocks in the lower 
part of the valley belong to the St. Mary Eiver subdivison of the 
Laramie, and dip toward the north-north-east (mag.) Their angle 
gi-adually increases from about 20^ till the beds become nearly vertical 
where the coal occui's. Beyond this point the I'ocks are concealed, 
bat the coal probably occupies a position very near the base of the 
Laramie. 

Neai' the coal seam, the beds have been much disturbed, and the 
coal iteelf is slickensided and broken throughout in such a way as to 
cause it to ci-umble easily by handling. The seam is two feet in thick- 
ness where exposed, but is said to have been considerably thicker 
where followed into the bank. The opening made on the coal had, 



* By Mr. G. Hoffinann. Report of Progrew, 1879-80, p. 12 b. 
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however, fallen in before the time of my visit. The seam shonld reappear 
on Pincher Creek about a mile above the crossing place of the road, but 
the rocks at this place are not well exposed. 
Analysis. -^^ analysis of the coal fix>m this seam by Mr. Hoffmann is given in 

the Eeport of Progress for 1878-ir9, p. 12 h. It may be quoted here 
for compai*ison with those of the other seams, and illustrates the 
improvement in quality of the coals on their approach to the base of 
the mountains : — 

Water 6-26 

Volatile combustible matter 29-31 

Fixed carbon 56-70 

Ash 8-73 

100-00 

Seams on On the Middle Fork of the Old Man Eiver, a few miles below the 

oidSlZ''* ""^^ftUs, and nearly north of the mill on Mill Creek, two seams of good 
coal occur in a scarped bank on the north side of the stream. The beds 
are each about three feet in thickness, and are folded in a very remark- 
able manner, illustrating the intensity of the force which has acted ib 
.crumpling the rocks near the base of the mountains. It is pi*obable that 
these beds also occupy a horizon near the base of the Laramie. An 
analysis of the lower seam shows 56 * 38 per cent, of fixed carbon and 
8-32 of ash. 

The section in which these coal seams occur is as follows. The order 
appears to be descending, but the whole may not improbably be 

overturned : — 

ft. in. 
Grey to black, very fine shale, with occasional small fish 

scales and bones, becoming sandy and yellowish at base. 6 

Ferruginous sandstone 6 

Greyish soft sandstone or arenaceous clay, with some thin 

ironstone layers 10 

Harder greyish and ferruginous sandstone, with some 

obscure plant fragments 6 

Hard, fiaggy, yellowish sandstone 2 

Grey sandy shale and shaly sandstone 3 o 

Coal 3 

Soft black carbonaceous shale 9 

Grey sandy shale 3 6 

Grey sandy shale and sandstone 4 6 

Grey flaggy sandstone, weathering rusty 2 6 

Grey sandy shale and shaly sandstone 5 

Coal, (Imperfectly seen, but at least 3 feet of good quality) 3 6 

Carbonaceous shale l o 

Grey sandy shale 4 o 
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ft. in. 

Ferruginous sandstone 6 

Oreenlsh-grey sandstone 10 

Grey and blackish carbonaceous shale 4 

Greenish-grey, soft sandstone 6 

Sandstone and arenaceous and carbonaceous shale, with 

general greenish-grey tints, Cabout) 80 

155 9 



On Mill Creek, about four miles above the mill, a seam of coal out-Se»mon Miu 
crops. The measures are somewhat broken, and the seam appears to 
be rather inconstant in thickness. Tt is not improbable that it may 
yet be traced southward and northward and found to outcrop on other 
streams which cross the measures nearly parallel to Mill Greek. The 
coal is of excellent quality, containing 63*39 per cent, of fixed cai-bon, 
with 12 -37 of ash. It has been used to a small extent for blacksmith's 
work at the -mill. The following are 8ection§ of the seam on opposite 
sides of a break or fault which traverses the measures at the outcrop : — 

ft. in. 
i Coal (rather ahaly) 3 1 

Co<a 2 

I Shale , 1 4 

I CoaL 2 

Shale 1 4 

Cwd 2 

Total coal 9 i 

ft. in. 
Coal (rather shaly) 2 

Shale 1 

Coal (apparently good throughout, with the exception of a 

few shaly partingSj not equalling 4 inches in all) 6 

Total coal 8 



The geological horizon of the coal at Mill Creek has not been 
determined. 

Lying also close to the foot of the mountains, about a mile and a half seam on North 
from the firet limestone range on the North Fork of the Old Man, is a Span. ""^^^^ 
seam oi coal about five feet thick, dipping westwai*d at an angle of thirty- 
five degrees. 

At the mouth of a stream which enters the Bow Biver from the g^am on Coai 
north, between CalgaiTy and Morley, three miles and a half above the kJJIJ; ^^"^ 
Jumping Pound River, I examined a seam of good coal which had a 
thickness in the natural exposure of about a foot. 
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At a point further up Coal Creek, the seam has since been worked to 
a small extent. Mi\ McOonnell visited this locality, and reports about 
three feet of good coal, with several feet of carbonaceous shales. The 
seam is evidently very variable, and becomes quite thin at a short 
distance from the spot just alluded to, along the strike. 

General Bemarks on the Coals and Lignites. 

Great extent of Whether from an economic or pm'ely scientific point of view, one of 
the most interesting results of the exploration of the Bow and Belly 
Eiver country, is the determination of the fact that the coals are not 
confined to a single horizon or formation, but characterize several 
zones in the geological series of this region. The fuels found in the 
Lai*amie represent, at least in a general way, those known to occur in 
the same formation or its representative, the Fort Union Group, 
eastward on the plains to the Souris Eiver. As far north as the 
Athabasca and Peace Eivers, fuels are now known to chafacterize the 
rocks of about the same age. The coal seam which has been referred 
to as attached to the summit of the Pierre shales, is not known to be 
represented elsewhere, unless indeed by a very thin seam near the same 
horizon on the Smoky Eiver. (Eeport of Progress, 1879-80, p. 125 b.) 

o 1 * „ ',u The coal at the base of the Pierre shales which has been worked at 

Kelations witii 

other known Qqq]. Banks, On the Belly Eiver, has not been recognized in a workable 
form beyond the limits of the district now described. The dark, highly 
carbonaceous beds at the base of the Upper Shales of Smoky Eiver, are, 
however, at about this stage, and in one place a thin seam of lignite coal 
is locally developed (op. cit. p. 118 b.) A bed of lignite coal described 
by Prof Cope on the Missouri as in some jjlaces of possible economic 
value must also be of nearly the same age. (Bulletin U. S. Geol. & 
Goog. Survey, Vol. III., p. 566.) It is further worthy of remark that 
this coal-bearing horizon at the base of the Pierre of the interior conti- 
nental region is, as nearly as possible, equivalent to that at the base 
of the Chico Group, which yields the coals of Vancouver Island at 
Nanaimo and Comox. 
An abundant ^^® occurrence of Workable coal seams at several different stages, 
supply of fuel, and the proved continuity of some of them over great areas, guarantees 
an abundant supply of fuel in this district, a matter of great importance 
in a countiy which over extensive tracts is almost entirely destitute of 
wood. The quality of some of the fuels is such as to render them 
suitable for transport to a distance, and it is doubtless on this belt of 
coal-bearing i-ocks in the vicinity of the mountains that the railways 
of the North-west will chiefly depend for their supply. 
As a good deal of misapprehension haw arisen as to the chai'acter and 
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value of the lignites and coals of the North-west, the annexed dia- 
gram has been constioicted for the purpose of illustrating, in a general 
way, their place in the scale of fuels. The fuels are here classed accord- goau and 
ing to tho amount of "fixed carbon," (charcoal or coke) which they ^KinSiy^* 
yield. This method of classification, though by no means complete as '•***'*****• 
regards the heat-giving capacity of a fuel, — ^as much also depends on 
the quantity of moisture and ash, and quantity and nature of the volatile 
combustible matter — yet approximates sufficiently to the ti*uth to illus- 
trate the heating value in a broad general way. The shaded portion of g^ j^^^^j^ ^^ 
the diagam represents the ^xed carbon graduating from twenty-five per ^***^"* 
cent, (charcoal) in wood to over ninety per cent, in anthracite, the 
complement to 100 per cent, being in each case made up by moisture 
and volatile matter. The spaces between the vertical lines represent ten 
per cent each. An inspection of the diagram will show how favourable 
a position the workable coals and lignite coals of the Bow and Belly 
River region hold, and how completely they bridge over the gap whict 
is sometimes assumed to exist between coals and lignites. The fuels 
near which tho lower line is drawn in the diagram for the Bow and 
Belly region, ai*e those which are found in the disturbed belt near the base 
of the mountains, and, as before explained, appear to have been affected 
to a cei-tain extent by pressure and possibly by heat, developed in connec- 
tion with the folding of the beds. Tho upper line for tho Bow and Belly 
coals, it will be observed, overlaps the lower line drawn for the lignites 
of the Souris district, showing that in regard to content of fixed carbon 
the better class of Souris fliels are about equivalent to the lower grades 
of those of the Bow and Belly. The brace on the left of the diagram indi- 
cates the range, — as regai*ds the proportion between fixed cai'bon and 
volatile matter — of the carboniferous coals of Iowa. These are interest- 
ing not only on account of the greater quantity of moistui*e and volatile 
matter, which many of them hold as compared with ordinary carboni- 
ferous coals, but from the fact that they are likely to enter into direct 
competition with the ftiels of the western region here reported on, in 
the Manitoba market. 

The coals of the Bow and Belly district are, in fact, similar to the Comparison 
class of fuels now lai'gely mined and employed on the western part of Amorican"^and 
the line of the Union Pacific Eailway, and much superior to most^""**''^*'"^*"- 
of the lignites and brown coals which give rise to important in- 
dustries in various parts of Europe. The chief difficulty to be appre- 
hended in connection with the extensive use of the lignites of the Souris 
Eiver region is the fact that they yield so readily to the weather on expo- 
sure, and become more or less pulverulent, leading to a great waste 
during handling and transport. The writer has during the past summer 
had an opportunity of studying the methods of mining and overcoming 
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similar difficulties to that just referred to in several districts in Gei-manj 
and Bohemia, which depend on lignites and brown coals for their fuel 
supply. The brown-coal of the Saatz-Teplitz basin in Bohemia, from 
which over a million tons were extracted in 1879, closely resembles in 
composition and even in physical character those of the Souris district. 
The thickness of the bed is there, however, so great, and the price of 
the fuel in consequence so low, that though much is lost fi'om crumbling, 
no economic process to prevent this waste has yet been found applicable. 
The fuel, however, answers well for domestic and local manufacturing 
purposes, and is even employed in locomotives and transported to a 
considemble distance in the raw state. Brown coals, much inferior in 
composition and strength, worked in South Germany, are also used as 
they come from the mine for some industrial purposes, Specially constioie- 
ted famaces being employed. For transport, however, they are genei*- 
ally compi-essed by steam machinery, either in the wet or dried state, 
into masses known as '^ briquettes,'' and thus treated constitute a very 
valuable fuel. 

Processes of this nature will probably eventually be found applicable 
to the Souris lignites, rendering them of greater value, and suiting 
them for carriage to any distance. The coals and lignite-coals of the 
district specially referred to in this report are, however, for the most 
part independent of such aids, even for purposes of distant transport; 
and though their greater distance from the province of Manitoba must 
increase the cost of their delivery there, their chai*acter will probably 
be found to more than compensate for this disadvantage. 

The quantity of coal already proved to exist is very great. The dis- 
tances for which the outcrops of certain seams have been ti-aced have 
been mentioned. Approximate estimates of the quantity of coal under- 
lying a square mile of country in several localities have been made with 
the following results : — 



Main Seamy in vicinity of Coal Banks, Belly Rirer. Coal ander- 
lying one square mile, 5,600,000 tons. 

Orany Itlandj Bow River. (Continuation ot Belly Biver Main 
Seam.) Coal underlying one square mile, over 6,000.000 
tons. 

Horte^hoe Bendy Bow Biver. Coal underlying one square mile, 
4,900,000 tons. 



Blaek/oot Crouing, Workable coal in seam as exposed on Bow 
River. Underlying one square mile, 9,000,000 tons. 
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Xote an Jkfap, — The annexed map shows the positions of tho chief 
nataral exposures of coal and lignite in the Bow and Belly district, 
aDd the pi-obable courae of the outcrops of such of the seams as it has 
t«en possible to identify at a number of places. The edge of the 
Paleozoic rocks of the mountains, constituting the western boi-der of 
the coal-bearing district, is marked by the red shading, but no attempt 
i-i made to indicate the geneml geology of the region, which will 
appear in connection with the detailed repoii; on the district, now in 
oiorse of prepai*ation. The main outlines of tho present map are 
biased on the surveys of the Dominion Lands department wherever 
p^ijible, but much of the topography and detail are from our own 
surveys. 
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Herewith I have the honor to sabmit a i-eport and map in regard 
e geology of the Baein of Mooee Bivei- and adjacent regionH, aod 
a report and geological map in roferonco to the Lake of the Woods 
:he country lying to the eastward of it, in both of which districts 
s engaged in pursuance of your inHtruotionti, in 1881. The mapa, 
ivor, Borvo to illustrate, not only the field-work of this particular 
in, but also the resnlts of the labours of Home of the previous years 
e areas which they cover, and which wore desci-ibed in the annual 
rts of the survey. A map of the Moose Biver, from the noighbour- 
of Moose Factory to James' Bay, from a survey made by myself 
77, is also herewith submitted. 
I have the honor to be. 
Sir, 
Your obedient servant, 

ROBEET BELL, 
tawa, Hay, 1883. 
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tly after my return fnim making the geological examinations 
-egions above indicatod, a prolirainarj report wan submitted and 
1 to in your summary report to the MiniHtor of the Interior in 
ry, 1882, pages 6 and 7. This work could not be fully described 
roper maps of the sui-voya had been pi-opared, representing both 
ography and geology of the regions indicated. The accompany- **("^J^!Jrt ""* 
p of the basin of Moofle River and the adjacent country shows, 
y the rosnlte of the Hurvoys and geological investigations made 
writer and hia assistant in 1B81, but also part of those made in Reaulta "( 
875, 1876 and 1877, together with the resulte'of a geological 75-7e?77uid 
.tion of the upper Ottawa and Lake Abittibi region, made by the 
ilt«r McOuat, of the Geological Survey, in 1872. These investi- 
are deaci-ibed in the Reports of the years indicated. The coast- 
Jjake Superior is from Bayfield's chart. The topography of the 
: is principally the result of the work of the Geological Survey, 
portion of it is derived from surveys made for the Canadian 
Railway ; and I would here beg to acknowledge our obligations 
3TH. Smellio, Ramsey, Cany and Foulin, engineers of this lino, 
irmation and maps relating to these surveys. 
object of the explorations in this region in 1881, was to ascertain, 
ly as possible, the distribution of the formations in the country 
lorthward and eastward of the mouth of the Michipicoton River, 
it was more imperfectly known than in other parts of the area 
inted npon the map. The present report will refer moi-e particn- 
c 1 
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iipi«s«ni« '^^'y **• th^ geology of 'his dihtrict. The country repreaented oi 
g^jj^ map in 344 miles in length from east to wcat, und 224 miles in bre 
from north to south, and embraces an aroHgi-ealor than thatof Eng 
nd The distribution of the roc- It -formations, as shewn on this maj), iw 

3^'°" provisional, but it is considered worth publishing the map to sboi 
present state of our knowledge both of the topography and the gee 
of this great region, and also that it may servo as a basis to bo impr 
upon in the future. In some parte, both the topographical and the 
logical lines will be found tolerably accurate, while it is believed 
none of the geographieal features marked in continuous lines aro 
far out of position. The junctions of the formations were con- 
ascertained along the rivers and lakes surveyed or explored. Ii 
case of the boundaries between the Laurentian and Huronian rocl 
these formations appear to be conformable to each other in this re 
the course of the linos dividing them could often bo inferred, with 
degi-ee of accuracy, by the prevailing strike of the two sets of i 
throughout agreat thickness of the strata on either side of the obiji 
contacts. 

It will be noticed that a large part of the country roproscnt^ 
the map is occupied by Huronian rocks, which are generally rii 
economic minerals. The prospect for the discoveries of metallic 
is increased in some districts by disturbances, and by the freq 
intrusion of diorites, syenitos and granites. This is especially the 
in the region extending from the sources of the Montreal River east 
to the Abittibi Lake. 

The present map will no doubt prove useful in many ways, now 
the Canadian Pacific Railway is about to bo built through the & 
wesl^rn pai-t of the territory represented and other railways are 
jected to traverte various parts of it. 
:,Tkaf A short account will now bo given of the investigations mai 

1881, in the region under consideration. Having, in 1875, mappei 
canoe-route between Lake Superior and Moose Factory, by way ol 
Michipicoten and Missinaibi Lake and River, this was used as a has 
the operations of the present season. At Lake Mattawagaming, the 
from Lake Superior, a leading canoe-ronto diverges to the north? 
and this was adopted as a means of obtaining access to the count 
that dii-ection. In connection with the geological investigation o 
region, a track-snrvey, checked by numerous latitudes, was mm 
the Dorth-west arm of Lake Mattawagaming, Lake Wabatongwasl 
Oba Lake and River, Kabinikagami Jjake and the river of the : 
name to latitude 49° 36'. 

At the same time Mr. C. Molson, B.A., Assistant (Geologist, mi 
similar survey of Esnogami Lake at the head of the Magpie Riv 
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part of this river and of a canoo-ronte thonco to Oba Lake, and also 
some further geological researches aroand Lake Alattawagaming. 

The following is a brief statement of the geological results of the 
investigations in the basin of Moose Eiver and the adjacent country, 
including the Michipicoten and Magpie Eivers. The canoe-route fi-om 
Michipicoten Poet to Moose Factory follows the Michipicoten Eiver and 
the lakes on its course to Mattawagaming Lake, and thence through 
Dog Lake, just on the south side of the height of land, and separated 
from the last named lake by a narrow stream a few chains in length. 

From Lake Mattawagaming another canoe-route branches to the 
northwai-d and enters Lake Wabatongwashene, which may be regarded 
as the soui-ce of the Michipicoten River. As stated in my report for ^^ . - . 
1875, pages 335-336, Huronian schists, with diorites, syenites ^"^d ji^^u^*^ **L 
granites prevail along the route between Dog Lake and the mouth of 
the Michipicoten River. Gneiss is there mentioned as occurring at the 
Cat Portage and the head of the Long Portage. These exposures appear 
to be at the junction of the Laurentian and Huronian systems, as indica- 
ted on the accompanying map. A variety of gneiss which may belong 
to the latter division was found at a southward bend of the river, about 
half-way fi"om the mouth to the foot of the Long Portage. The sti*ike 
was here south-westward. The dividing line between the Huronian 
area of Michipicoten and the Laurentian gneiss to the south east of it, 
appears to have a north-eastward trend, from Cape Choyy^, on Lake 
Superior to Dog Lake, keeping mostly to the south-east of the Michipi- 
coten River. It crosses Dog Lake, in a north-north-westerly course, and 
curving round, passes through the southern extremity of Wabatongwa- 
shene Lake, in a westerly, direction, finally reaching the shore of Lake 
Superior in the neighborhood of Otter Head. It will be observed by the 
map that the granite and syenite areas along the Michipicoten River, 
referred to in 1875 (Report, page 335) and the granite of Burnt Point, 
mentioned in theGeol. Sui-vey report for 1876, page 219, lie nearly in a 
Bti'aight line and close to the junction of the Huronian and Laurentian. 
This, as stated in former reports, is the usual position of these granite Qranit© aroas. 
areas in the great region northwaitl of Lakes Huron and Superior. The 
light-grey granite, which occurs about four miles above the Long 
Portage forms the steep hill, about 400 feet high, on the northern side 
of the river, represented in the accompanying illustration taken from a 
photograph. 

The geological features of the Michipicoten River were noticed in the Geology of a 
report for 1875, pages 334-336, and I shall now add a description ofS^Hhwaid 
the rocks of the route by which we travelled northward from the out- MaUawa«am- 
let of Mattawagaming Lake, where we turned off from the route to^°'' 
Missinaibi Lake. The rock of Little Stony Portage at the outlet of 
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the former lake consists of fino-grainod, massive, soft, groenish-grcy, 
calcai'eous schist, with large veins of white quartz, which are soon in the 
river below the chute. Leaving this portage and going northwaixl up the 
western shore of the lake, a hill of red syenitic granite is met with at a 
distance of two miles ; and a similar granite is more extensively devel- 
oped on the southern side of the lake directly opposite. With this 
exception, the rocks all along this side of the lake to its northern 
extremity, consists of green hornblendic, dioritic and chloritic schists. 
The strike varies much, being north-eastwai-d in the southern part and 
north of west in the northern. Opposite Waboose Island, the hornblende 
schist contains pebbles, and at a point three miles further noHh, a soft, 
greyish-green schist, with calcspar in the joints, is, in places, full of large 
concretions of impure epidote, some of which have a ring-like form on 
ci'osfl section. Waboose Island consists of silicious green schist, running 
N. 35° W., vertical. Copper pyi'ites was found in a small quartz vein, 
cutting gi'een schists, at a spot on the west shore, lying south-west of the 
north-west point of this island. 

On the neck of land separating Lake Mattawagaming fi-om Lake 

Wabatongwashene, the following rocks were met with in going from 

f south to north in the oi*der stated ; bluish-grey, micaceous hornblende 

schist, coarse greyish-green hornblende schist, dark-grey crystalline 
diorite (in one place rendered porphyritic by «pote of light, greenish- 
yellow felspar), grey " pepper-and-salt " gneiss, composed of quartz, 
felspar, gi*een hornblende and black mica, and lastly hornblende schist; 
all followed to the northwai'd by reddish gneiss. The general strike is 
a little south of west. 
Lakes Waba- Proceeding northwai'd through Wabatongwashene and Oba Lakes. 
aSyoS.*^"* and down the Oba Eiver, Lauren tian gneiss was the only rock observed 
Oba River. after leaving the Huronian schists in the southern part of the former 
lake, until meeting with the two narrow bands of schists which croii* 
Kabinakagami Lake. These have a general west-south-westerly strike 
and consist principally of hornblende schist. 
; At the inlet of the lake, much fine-grained magnetic iron is dis- 

seminated through the hornblende rock, which also holds strings and 
long lenticular patches of crystalline epidote, running with the strike. 
The larger patches are quaiizose in their centi*es and are evidently con- 
cretionary. The hornblende schists of this belt are mostly compact and 
dark greyish-green in color. In some parts they ai'e micaceous, and 
where they cross the southern part of the lake they are mai*ked by ii-on- 
stained patches, and are flanked on the north-west side by soft, very line- 
grained, grey gneiss, which has the calcareous character of thegneisso 
of the Huronian series, and contains specks of iron pyrites. Both belts 
1 1 ai'e characterized by masses and bands, parallel to the stratification, of 

light-grey, felspathic granitoid i-ock. 
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A small island, sitaated a few hundred yards south of the outlet of j^^.j^^,^ ^j 
Kabinakagami Lake, consists of rather coarse, greyish gneiss, dipping ^^®*°<*"^*^®' 
north-east, cut by a dyke of crystalline, greyish-green diorite, fifty or 
sixty yards in width, running N. 20° B. and S. 20° W. The relation of 
the great north-and-soutb dykes of the region north of Lakes Superior 
and Huron to the topographical features, has been pointed out in former 
reports. It is probable that the dyke, just referred to, has had some- 
thing to do with the position of the outlet, and the course of the lake 
immediately above it and of the river for some miles below. In connec- 
tion with this subject, it may be mentioned that a similar 'diorite, 
apparently forming part of a greatdyke running down the centre of Oba 
Lake, was discovered upon an island in the narrows, about midway 
between its extremities. 

A fi-agment of dark-green sei-pentine, with rusty surfaces, was found 
on the small island near the outlet of Kabinakagami Lake. It resembles 
the 8ei*pentines of Lake Abittibi and Pigeon Lake, on the Montreal 
River. 

A strong rapid, with a fall of thirty-three feet, occurs just where the 
Kabinakagami River leaves the lake. The portage past this obstruction 
is on the west side, and is 1145 paces in length. The rock at the rapid 
is a dark-green, fissile-hornblende schist, the strike of which varies from 
N. 45° W. to N. 80° W. At fourteen miles in a straight line below the lake, 
mica-schists, mostly coarse in texture and grey in color begin, and thence 
occupy a breadth of about one mile. They are vertical, and strike S. 80° 
W. Ten miles below this band, dark silicious mica schists make their 
appearance, and are found again three miles further down. These i*ocks, 
however, probably have a gi'eater breadth to the southward than above 
indicated, since the strata for a number of miles before reaching the first 
exposure are concealed by a thick deposit of stratified sand. They may 
have a total breadth of seven or eight miles along the river. These two Hnronian 
mica-schist bands appear to indicate the western extension of the great ^*°^- 
Hnronian belt, which, coming from the eastwai^, crosses the Missinaibi 
between the Devil's Rapid and the junction of the Brunswick River, and 
which is largely made up of similar mica-schists. 

An exposm*e of syenitic granite occurs at about a mile and a half below 
Kabinakagami Lake, and dark, gi*eenish-grey crystalline diorite, appar- 
ently belonging to large dykes, was met with in several places as far as 
the river was descended. The point at which I turned back was found to 
be in latitude 49° 36'. With the exceptions above noted, the rocks 
found along this stream wore entirely Laurentian gneiss, mostly of 
massive varieties. The stratification was usually much contorted, but the 
general strike was about east and west. 

Although the Kabinakagami River appears to join the Missinaibi, as 
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indicated on the accompanyisg map, some of the Indians we mot i 
hadaa idea that it might join the Kenogami, a branch of the Alban 
the place called Mammattawa. ( See Geol. Survey Report for : 
page 113). 

Mr. Molson, in hia track-sai-voy of Esnagami Lake, the upper pa 

the 3[agpie River, and the canoo-i-oute thence back to Oba Ijake, fc 

only Laurentian gneiss, which presented no charactei-s worthy of spi 

description. 

Ex lomti Having completed our laboui's in this direction, we procecdei 

gomMuaiowbiUissinaibi liake, from which Mr. Molson was sent to make a tr 

Flying Post. euTvoyof the Wi-a-aitch-a-wan River, which enters the south-oaet 

of this lake, and of Little Miasinaibi Lake at iU head ; while I descci 

the Missinaibi River to Flying Post Brook, about eight miles fi-om 

outlet ; and leaving the nvor here, followed a oanoc-i'outo towards 

Flying Post, as far as Ti-out River. This stream flows from the st 

Lsfeand'"* and joins the Kapuska-sing River, just bolow tho outlet of the lake of 

RLver "*" Same name. It was followed for fifty-two miles in a straight line, 

ibi course, as well as the lakes through which it pusses, were caret' 

laid down. These topographical foatiiras ai-o sufficiently well shi 

upon the accompanying map and do not require any special doscripl 

Roflka betwocQ ^'^'"^■' ^'i" Mlssinaibi and Trout River the rocks observed consi^ 

S'out'wveni?^ entirely of Laurentian gneiss, having an average strike oi' about S. 

W. It is mostly massive, but on Lake Tcht-tchi-ga-mog, eight ui 

south of Kapuskusing Lake, much of it is of a grey, slaty, micact 

character. Along tho Trout River, ditferent vai-ioties of gneiss w 

met with as far aa Trout Lake. Along this stretch of the river 

direction of the dip and the angle of inclination changed frcqaeo 

^ks ur Trout Tiont lake is tivo milos in length, In a north-and-south direction. Gn 

was observed on the north-west side of tho outlet, but on the east s 

Sebiete. siliciouB hombleudlc schists appear to occupy the shore to a point b 

Qmnito. Way Up the lake. Heroavai-ietyofi-ed and reddish-grey syeniticgrar 

and of diorites ai-e met with. Three miles south of tho outlet, and 

mile north of the inlet of the lake, the reddish granite is cut by vein 

yellow- weathering pearl-spar, and it holds patches of grey amygda 

^SSJ^,,"'^ in which the spots, consisting of white calcspar, from mere grain 

the size of peas, are thickly disseminated. Along with the amygdalo 

patches, there are others of white calcspar, and light greon apatite. 

Apatite. latter occurring in small thickly disseminated crystals in the calcs] 

and as patches of a granular and very friable character associated v 

it. The amygdaloid also holds crystals and scattered masses of cryt 

Flnnrmir. ''"^ bright green fluorspar. 

Syonitic granites, similar to those just described, are met with on 
opposite side of the lake, and the mass to which they belong appeal^ 
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have a gonoral oast-and-wost trend. Between the inlet and the head of 
Ti-out Lake, a distance of about a mile, the rocks on both sides consist 
of rather coarse, dai*k-coloiired hornblendic schists, with a general 
westwai-d strike, and a dip to the north of 60® to 70". 

The country around Trout Lake is hilly, especially to the south- 
westward . The river, in entering its eastern side, passes down a steep 
rapid, with a fall of 144 feet from the head of the portage, which is three 
quaitere of a mile in length ; it continues itipid for another mile, but 
beyond this it is very tortuous with a smooth, modeimte current. The 
elevation of the highest point wo reached was ascertained by means of the 
barometer to be 254 feet above Trout Lake. The rocks in this interval 
consist of Laurentian gneiss, having a general sti'ike a little to the south 
of west, and dipping to the north in most cases . 

From information derived fi*om Mr. A. B. JRamsey, and Mi*. B. R HaronUuijrooks 
Poulin, engineers of the Pacific Bailway, and also from Mr. B. B. Borron, if Fiyi^Ppst 
stipendiary magistrate, it appeal's that Huronian schists prevail around 
Flying Post Lake and Lake Mattagama, lying to the south of it. Dunng 
the season of 1881, Mr. Borron, who was sent by the government of the 
Province of Ontario, explored the country fi-om Missinaibi House to the 
Flying Post, and thence to Mattagami Post to the east, which I had 
reached in 1875 from the Montreal Kiver, a branch of the Ottawa. Li the 
summer of 1882, the same gentleman explored a canoe-route by way of 
ihe Mississagui Eiver, from the north shore of Lake Huron to the Flying 
Post and thence by the Kakozhishk, or Ground-hog Eiver to its junction 
with the Mattagami. Mr. Borron has a good knowledge of mining and 
geology, and miide valuable notes on the rocks he met with on his jour- 
neys. These have been of assistance in laying down the distribution 
of the formations in the region referred to. We are also indebted to 
Mr. Borron for a copy of his " log," containing the courses and estimated 
(lifitances along some of the routes which he travelled . 

On his last named journey he crosHod the height of land, a short dis- 
tance east of longitude 83^ W. and struck Lake Wakamagaming at the 
Hource of the Ground-hog River. In descending thip stream he saw 
no rocks excepting Laurentian gneiHS until reaching Cache Lake, the 
centre of which is near latitude 47°. 40', longitude 82.* 46' W. " A 
schistose rock, Huronian, here forms the shore." From Cache Lake, 
the river runs a little north of east to a point within about nine miles 
of the southern extremity of Lake Mattagama, " following nearly, as it 
appeared to me, the strike of the Huronian rocks at or about their 
junction with the Laurentian. The river then, finding a passage, turns 
north, crossing the Huronian ridges, and at the end of nine miles tumbles 
into a large basin at the »outh end of Lake Mattagama." (Mr. Borron 's 
Import for 1882, page 23.) At page 30, he says : " I met with lead and 
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Veins with oopper ores on the north-west side of the eastern arm of Lake Matta- 
copperand icadg^j^^^ ^^ ^j^^ vicinity of Flying Post. The quantity of ore in the veins 
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where exposed is not such as would justify, in my opinion, expensive 

raining operations, but sufficient, taken in connection with the size and 

general character of the veins, to warrant careful exploration in the 

reasonable expectation that larger deposits of these useful and valuable 

metals may be discovered." 

On my return to Missinaibi House, I found that Mr. Molson had 

arrived there from his exploration a few days in advance of me. He 

had ascertained the following facts: The upwai*d course of the Wi-a- 

sitch-a-wan River is S. S. B. for two and one half miles in a straight line, 

when the outlet of Little Missinaibi Lake is reached. The river is broken 

by a succession of rapids and falls thi-oughout the whole of its short 

course. The main body of the lake, which is nanx)w, has a general south- 

eastwai*d direction, and a length of about five miles. Two nari-ow bap 

extend at right angles from the north-east and three from the south-wcdt 

side. The southernmost bays, on opposite sides, have the same general 

direction, and the distance between their extremities is over five miles. 

A stream entei*s the head of each of them. The upwai'd continuation of 

the main river is at the south-eastern extremity of the lake, and itfi 

course is the same as that of its central part It was followed for about 
six miles, and here, leaving the river, Mr. Molson explored the countiT, 

for five miles further to the south-eastwai-d, the distance being ascer- 
tained by pacing. 

Throughout the whole of the country traversed from Lake Missinaibi, 
gneiss, with ti*ap dykes cutting it, were the only rocks met with. At 
th6 Wi-a-siteh-a-wan Falls at the mouth of the river, the gneiss, which 
is grey and reddish-grey, and coarse in texture, runs S. 80° W"., and is 
cut by a large dyke, having the same direction. Similar varieties of 
gneiss continued to and around Little Missinaibi Lake, the strike being 
from S. 10° E. to S. 40° E., averaging about S. 20° E. The dykes, of 
which several were seen cutting the gneiss, appear to run about S. 80° 
W. To the south-eastward of the lake, the strike of the gneiss is more 
vai'iable, being from S. S. W. to W. N. W. The country just described 
was mostly of a i-ocky chcu*acter, but Mi*. Molson noticed some tracts of 
tolerably good soil. Near the Wi-a-sitch-arwan Falls a light-coloured 
clay was obsei'ved between the ridges of gneiss. 

Superficial Geology, Soilj &c. The country around the lakes at the 
heads of the Michipicoten, Magpie and Kabinakagami Bivers is generally 
hilly and broken. Some patches of fair land, mostly of sandy and 
gi*avelly loam, were found among the hills in the neighborhood of all 
these lakes. The valleys of the Oba and Kabinakagami Bivers are over- 
spread with fine stratified sands which often contain much clay. On 
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top of these deposits the soil usually appears to be good, but in some 
places it is of too light a character. Along the latter stream, the banks 
of sand sometimes attain a height of fifty feet and upwards, especially 
in the lower twenty or thirty miles examined. For a few miles above 
oar turning point, a yellowish-drab clay, affording a good soil, was 
found on either side of the river. ^ 

In the country examined between the Missinaibi and Kapuskasing Kwaskuinff 
Rivera, much of the land is of a coarae sandy nature, broken here and ISven. °^ 
there by ridges and knolls of rock, but in the valley of the latter sti'eam ooane and fine 
there appears to be a considemble proportion of loamy and fine sandy"*"*** 
soil of fair quality. 

On the cast side of Trout Eiver, about twelve miles above its junction Bnormons 
with the Kapuskasing, two enormous boulders, each as large as an ordi-^"*^«"- 
nary settler's house, were seen perched on a low hill a short distance 
from the water. From the outlet of Ti*out Lake, for a distance of about 
ten miles downward, the river which flows with a gentle current, isjtia^and 
closely flanked on either side by sharp ridges and conical hills of gravel JJ^J^^J^'d^d 
and sand rising to a height of about 100 feet. The ridges follow the 
course of the valley and behind them, long ponds and lagoons are 
situated, having generally openings of greater or less width connecting 
them with the river. ' 



^i 






NOTE. 

la leference to tbd plan of the Moose Rivermouth, prepnred by Dr. Bell, thero ap- 
pcare to be Bome doubt of its accuracy, and in pulilishinfi; it, I tbink it right to stale 
what Dr. Bae, who llVed there eoue fnrty jean ago, ha« written me respecting it. 
The following am extracts from bii letters to me datfd London, 27th Judp, '83, and 
20th Nor., '83: 

" I am glad j^u sent me the copies of the proposed maps of Moose Biver, in Tbich 
1 have put in vtrr roughly thn corractiona required. 

"There are, or were in my day, two Islands to the N. W. of 'Inner Ship Hole' 
called the Ship Sands, and these Islands were separated from the N. W. shore of the 
river by a deep and swift stream, which occiipieii about twenty minutes to paddle 
across in a cnnoe. Spring tides aided by a gale sometimes covered these Islands 
with several feet of water. It the Moose Bivi r ia, as your map shows it to be, the 
islands where we camped must bave been well inland on the main shore of the left 

Nov. 20th. — " la reply lo your enquiry, 1 must say that it is possible by some 
convulsion of nature, tbut the north branch of the rirer may have ce^ed to exist, 
but in the usual counie of things such an event was not at all likely. You mny 
make this north branch even wider than I showed it in the rough ski'tch I sent yon, 
ualeFs the ship sands bavo greatly increased in width." 

In the map now published, it will be observed that there Is no north braaiK and 
that the main shoro of the left bink comes close out to the " lantr Ship IloCe " and 
includes the Islands mentioned by Dr. Rae. 

It may be, however, that Dr, Bau'g recollection of it as it was forty years ago, and 
Dr Bell's map of it as it is now, are both correct. A comparatively smallelevatioB 
of thecoiV9t,aidedbyasiltiogiipof tbechannel, effected by fluvial aud tidal currents 
and wind, would suffice in the lapse of forty years to produce wen greater cbaog^s In 
a river delta without any occurrence which could be correctly designatt^ as a " con- 
vulsion of nature." Dr. Bell has already shewn * that there are other reasons for 
assuming that the shores of Hudson Bay ate slowly rising, or, as he BtAiea it, that tbe 
water is receding. 

Alpbeo B. C. Sslwvn. 

0Uaiea,3Td Dec., 1883. 
•Report of Geo). Surrei' of Canada : 1»7T-TS, p. US a. and 3S c.a. 
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EGBERT BELL, LL.D., M.D., C.E, 



The geological explorations which had been made previous to 1881 in 
te country between Lake Superior, on the one hand, and Lake Winnipeg 
Id the valley of the Bed Eivor on the other, had been accomplished by 
(lowing the numerous canoe-routes leading through it in different 
jbections, and examining the shores of the lakes and rivera, as well as 
(f making short journeys inland from their banks. The Canadian Pacific Q«oiop:icai 
lailway now traverses this region and passes through large tracts which the \me of the 
ire not easily accessible by canoe. It was so far completed in 1881 as Pacific R. R. 

io admit of our following the line throughout and thus enabling us to 

Ascertain many new facts in regard to the geological structure and 

the geographical distribution, in these parts, of the Laurentian and 

Eoronian systems. The cuttings along the track affoi'ded excellent 

opportunties for examining fresh sections of the rock. 

Before proceeding with a continuation of the geological explora- 
tion of the Lake of the Woods, which had been begun in previous ^ | 

years (SeeEeports for 1872 and 1873), a cursory examination was 

made of the railway track from English Eiver to Cross Lake. This 

work was performed by Mr. Molson in the section between Wabigoon 

Lake and Eat Portage, and in the other sections by myself. The 

^«lme gentleman explored the Wabigoon and part of the Eagle Eiver, 

whilst I made a track-survey from Wabigoon Lake to Lake of the Woods 

by way of the Three-fork Eiver, Eagle, Vermilion and BelVs Lakes. 

This was followed by a geological examination of the northern part of 

the Lake of the Woods and of Shoal Lake and Whitofish Bay, with 

track-surveys of the parts travelled over. 
In going westward from English Eiver along the track of the Cana- English River. 
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dian Pacific Eailway, Laurentian gneiss continues to a point between 
Butler and Baleigh Stations. It is nearly all of dark<grey shades, and 
the prevailing strike is between W. S. W. and S. W. Between Bonheur 
and Falcon Stations, it is conspicuously banded or ribboned, the layers 
consisting of various shades of grey, with some of red. At the former 
station and for a short distance west the strike is S. 75° W., but 
for the remainder of the intei-val, about ten miles, it is S. 45° W., 
and the dip is to the south-east at an angle of about 70°. Between 
Gull Biver and Falcon Station, the gneiss, which is very dark and 
hornblendic, passing into schist, is very largely mixed with coai-se 
and fine red felspathic granite. At two miles, and continuing thence for 
three miles west of Ignace Stati(»n, the rock is very massive grey gneiss, 
or possibly a granite, as no distinct stratification could be detected. 

The last gneiss was seen at the Y, three miles west of Butler Station ; 
and at about one mile and three-quarters east of Baleigh, dark-green, 
fine hornblende schist, which is considered Huronian, makes its appear- 
ance. The strike is north-westward, quite parallel to the railway ti*ack, 
and the dip is south-westwai-d at an angle of 65° to 70°. A similar rock, 
with the same strike, was obsei-ved two miles west of Baleigh, while at 
four miles there is a dark, greenish-grey, silicious schist, and a lighter 
grey felspathic schist, all associated with a few thin, rusty, calcareous 
beds. Here the sti'ike is more nearly north, but at one mile and a-half 
further west, where the felsitic schists are more largely developed, the 
strike is again north-westward. These rocks are followed immediately 
to the westward by dark-greenish silicious and chloritic schists, having 
the same strike. Next, slaty diorites were met with, becoming more 
massive in going westward, to a point three and a-half miles east of 
Tach^ Station, where they are succeeded by grey syenitic granite of 
medium texture, which has a breadth of a mile and a-half on the track. 
Green schists were observed at one mile west of Tach^, beyond which 
the rocks for a number of miles are concealed by dnft. In the neighbor- 
hood of Bois Bruld Station, the rocks, which strike north-westwai-d, 
consist of soft, green schists, with strings of calcspar and quartz. 
Where the railway crosses the narrows of a small lake a mile or two 
west of this station, there is a cutting thi-ough dark, bluish-grey, soft 
and hard dioritic schists, with strings of brown-weathering calcspar. 
Quartz, epidote and iron pyrites also occur in these rocks. In another 
cutting, a short distance further west,' the rock is a dioritic conglomerate. 
Between this point and Little Wabigoon Lake a variety of dioritic rocks 
were met with, consisting of massive and slaty forms, of various 
shades of bluish-green, grey, bluish, and greenish-grey. The dioritic 
schists generally contain much calcspar in the form of strings and spots. 
Slaty dioritic rocks running north-westward, or with the track, were ob- 
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served here and there as far as Elm Bay on (Big) Wabigoon Lake, around 
the head of Little Wabigoon Lake, and in various localities along the 
ti-ack as fai* east as Tach^, and as far west as Eagle Eiver, there is a consid- 
erable thickness of stratified, di-ab clay, with an occasional reddish band. 
In some places the stratification of the clay was observed to dip at high 
angles. Small nodules of curious forms are sometimeH found in it. 

From the Wabigoon Biver to within about nine miles of Eat Portage, Wabigoon 
Mr. Molson found only Laui*entian gneiss, with the exception of a narrowTorta«e. 
band of argillaceous slate near the north-east corner of Feist Lake, and ?^®'^' 
a belt of hornblende schist, about one mile wide, with a northward 
strike, crossing the ti-ack opposite the end of Dog-tooth Lake. The 
strike of the gneiss varied much, but in the majority of cases it 
approached either a westward or a south-westward course. At nine miles 
before reaching Bat Portage, and continuing thence for two or three 
miles, a coarae grey syenitic granite prevailed. Between this and the 
village of Bat Portage, the rocks are principally fine-grained, somewhat 
calcraeous, hornblende schist, in which the jointing is well marked, but 
there ai*e also felsitic, dioritic and silicious schists. The average 
direction of the strike is south-westward. A tough, greenish-grey, 
hornblendic rock, containing occasional patches of asbestus, occurs a 
short distance west of the outlet at Bat Portage. The line between the Boundary 
Laarentian and the Huronian svstems, which oi-osses the Winnipeg Lu^ntian and 
Kiver at Bat Portage, keeps near the railway to a point between Lake north"©? ikko 
Lulu and Keewatin Mills, whore it cmsses it diagonally and continues ®^ *^*^® ^°^^*' 
thence in a westerly dii-ection on the south side of the track. 

From Lake Deception to Cix)ss Lake the Laurentian gneiss is gene-Lakej)^^^^^}^^ 
rally dark grey and red, rather massive, much contorted and cut by ^® ^'**** ^^®- 
numerous veins of red and grey granite ; while from Cross Lake for 
some distance westward, it is reddish in colour, thinly bedded, and runs 
with great regularity nearly parallel to the railway, the dip being to 
the north at moderate angles. It is probable thai a line of dislocation p^^^jj^jj,^ 
or disturbance, which may be connected with the granites of Lake of di»i<x»tion. 
of the Woods and the Winnipeg Biver, runs north-westward through 
Cross Lake. The decomposition of the rock along this line, followed by 
the denuding agencies of the glacial period, have probably been the 
means of scooping out' the deep channel of this lake, which caused so 
much trouble in attempting to carry the line of the Pacific Bailway 
across it. 

Beturning now to Wabigoon Lake, a short account will be given of Exploration 
the exnlorations by water which have been referred to. In descending i^ by*E«Se? 
the Wabigoon Biver to its junction with the Eagle Bivor and in ascend- Bli^L^keTo 
ing the latter stream, Mr. Molson found only Laurentian gneiss, until ^yi^^jf'*^® 
coming to the outlet of Eagle Lake, where the Huronian schists begin. 
Their strike is here S. S. W. 
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la regard to tho exptoratioD from Wabigoon Lake by way of Eagle 
YermilioD and BoH'r^ Lakes to Lake of the WoodH, tho i-ocks will b< 
mentioned in the order in which they were examined. Aroand Wabigooi 
Lake, groon dioritic and chloritic echista prevail, I waa shewn a emal 
specimen of native copper in quai-tz, said to have been bi-oken from i 

Tbree-fork vcin OH an inland in thiu lake. In the sonthem bay of the lake ant 
''^' along the Throe-fork River, an far an tho second small lake on ita course 

>a masBive, grey dioi-ite appears to be the only ivxik. Prom this lake i 
portage, three quarters of a mile long, leadi^ son th -westward to a largei 
one, the waters of which eventually find their way into Eagle Lake 
The northwest side of this lake is occupied with Laurentian gneiae 

takes s.K. of Lying to the flouth-east of Eagle Lake, proper, aro two etraggling sheet 
of water connected with each other by tortuons narrows, five or ai; 
miles long. The second and larger of these was called, for convenience 
Hugh Osbonrne's Lake. It is separated fi-om the south-eaatem bay o 
Eagle Lake by narrows only a few yards wide, and here the Hurooiai 

HnronUnrotka schists i-e-appear ; the twostraggling lakes mentioned being snrronndec 
by hillsof gneiss. Three miles north of the narrows by which we entorci 
Eagle Lake, another narrow place was passed . Here the rock is a light 
grey calcareous mica-schiat on edge, and running S. .30° W. Along th< 
south-east side of the lake, dark-gi-ey diorites, for the most part of mae 
aive charaeter, predominate, except in the last four miles before reaching 
tho eoutb-westorn oxtromity, where they ai'e replaced by a grey ayenitii 
graoito of medium texture. At a mile and a-half north of the sontti 
eastern extremity, a lightgroyj slaty felsite was mot with in a vertica 
attitude and striking S. 35° W. A nari'ow passage connects the westeri 
arm of Eagle Lake with the south-west end of Vermilion Lake. Th< 
rock at this place is a grey mica-schist full of iron pyrites. The groun< 
is covered with red ochre resulting fVom the decomposition of t|ie pyritei 
by bush fires and the action of the weather. Tho schista contain numeroai 
short veins of red and white quartz ( alao holding iron pyrites), follow 
ing the wtrike, which mns S. 45° W. 

laDrontiui Passing into Vermilion Lake through the passage already mentioned. 

niciw"( athalf a mile north of the western arm of Baglo Lake, Tiaurontiangnois.' 

Btll'e L«keB. ^f/SlH again encountered and was the only rock met with along the rout< 
followed, until reaching tho portage on Berry River, about a mile easi 
of the head of Ijong Bay at the eastern extremity of the northern pari 
of the Lake of the Woods. Here again schiste and calcareous, light-gre;} 
micaceous quartaites were found, striking west, which proved to be con 
nected with the largo Huronian basin of this lake. 

The gneiss all along the above route is of tho ordinary gi-eyish anc 
reddish varieties, and roquii'os no special description. The countrj 
visible from this chain of lakes on either side is mostly rocky and barrer 
and nearly all the timber haa been burnt ofif. 



LAKE or THK WOODS. 15 

The shores and islands of Whitefish Buy were found to consist of Laur- HnriH or 
DtiaD gneiss, except along tho northern sidu and near Turtle Portage 
t Iho southern extremity. About amiloaQda-half north of this portage 
ai-k-grey mica-schiHt and fine hornblende etchiHt, running south-wost^ 
rard, are seen on both sides of the bay in contact with the gnoisH. 

According to the tatolh-. Bigsby, thoshorotf andislaiiduof ShobaskongSchiBLmf 
!ay aro occupied by a variety of schists, which ai-c now included in the Bw. 
loi-onian system, (see Journal of the Geological Society of London, 
rol. 8), Green schista, with a westward strike, are seen in contact with 
he gnoise in the northern part of Whitofish Bay. 

The aubdivisions of the Huronian system, which is well dDvolopodltDroniuiroci 
ntanit the northern part of Lake of the Woods and Shoal Lake, aro Woods, 
xplained raoi-o concisely and usefully for reference by meana of the 
ccompanying geological map and the notes upon It, than would be 
wssible Id any other way ; and it is, therefore, unnecessary here to 
epeat these descriptions. At the time of oar visit, no mini tig operations 
rcre going on at the Lake of the Woods, although some openings, in 
earchof gold, had lately been made. Owing to the want of guides and 
he lateness of the season, it was found impossible to examine the Tarions 
x^alities at which more or less work had been done. In 1879 I was^"!^ 
iresented by Mr. J. Dewe with a specimen from Hay Island, of white 
uai-tz, containing needle-like crystals of hornblende, with a little 
alcBpar, which showed distinct specks of gold . It was assayed by Mr. 
lufTman, chemist to the snrvey, and found to contain 37,318 ounces of 
■old and 1.431 ounces of silver to the ton of 2000 pounds [Beport of 
'rogreas for 1878-79, page 33 H.]. We were shown specimens of copper Copper. 
yritoa in quartz and clay-slatfi, of galena in qnartz and of magnetic iron Lew). 
»sociated with jasper, all said to have been found in the eastern part of 
10 northern division of the Lake of the Woods. 

The botanical collection of the year, of which a list is given in the Botuiui and 
ppendtx, was made almost entirely in the region explored dnring the Mit^?oji>I 
irlier part of the season. Lists are also given of the coleoptera col- 
icted, not only in the regions explored, but also of those which had been 
btained at Oxford House, and a collection kindly made for roe by Mr. 
nUiam Isbister at !Nelson Biver House, as well as of Mr. Cochrane's 
sUections from the region which he traversed, between the Kelson and 
le Athabasca Bivers. Wo are greatly indebted to Dr. J. L. LoUonte of 
hiladelphia for his kindness in having determined the species in all the 
bove collections. His lists will bo found in the appendix. 
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CATALOGUE 
By John Macoun, M.A., F.L.S., F.K.S.C., 

(_Botttni»t to the Survty^) 

OF TIIK PLANTS (X)IJjK(rrKI) BY DR. ROBKRT BKLL 

ALON(; TIIK MICIirPK^OTKN RFVKR AND IN 

THE SOUTH KRN PAIJT OF THE 

BASIN OF MOOSK RIVKR 

In ^rnsYy August AND Septkmber, 1881. 

The colJoction affbrdn Hcarcoly any iiulioationH (>4* a boreal climate. 
The i^rcater number of the Hpocien are the commoner plants of central 
Ontario. For the pur|>o.Ho of makint^ a comparimm between the two 
rci^ions, the county of 11 aHtiiii^H is Hclec^tod because itw flora i« mo«t 
I'umiliar to the writer. The HpocicH found in this county are indicated 
in the fourth column of the caUiloi^ue. It may be observed that they 
ropro8cnt largely the flora of rivers and river margins rather than the 
f^ucrtt away fi'om their banks. Many of the bo^ phmts are absent, 
which indicates either a compai*ativcly dry region, or that the bogs 
wore not travei"sed. Plants peculiar to a dry limestone soil are absent. 
That the climate of the tract of country traversed is much warmer than 
that in the immediate vicinity of Lake Superior is indicated by the 
absence of many sj)ecies which make their home there. 

The species in this collection which have been found along the 
(ieorgian Bay or Lake Su{>erior, but not in central Ontario, are the 
following. Those marked with a star are found on the lower St. 
Lawrence, and those with a dash extend westward to and beyond 
Manitoba. 

— ^ Iledysarum l)oreaIe. 

— Vicia Americana. 

— * Potentilia tridentata. 

CraUvgus tomentosa var. pyrifolia, 

— * Parnassia palustris, 
c2 
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— Saxifraga tricuspidatA. 

— Syrophoricai-pu8 raoomcwus, var. paucidorus. 

— * liOnicoru iuvolucrata. 

— " parviflora var. Dougliuii. 
— * ctin'uloa. 

— * Viburnum pauciflorum. 
— * Aster jrramiiiiibliue. 
— * NubaluH lacemoBUfi. 
— * Vsccinium cn]«pitobmn, 
— * Pinguicula vulj^aria. 

— Hcrteimia puniculata. 
GeDtiaiia alba. 

— * Haleoia dofloxa. 
— * r>oman(lra livitla. 
— * Indum eret'ium var. decliuatum. 

— Tofieldia glutinosa. 

— * StroptopuB amplexifoliua. 

— * Allium Scha;nopi-aHum. 

— * Eleocbaria tenuiu. 

— * Carox capillarin. 

— * Attpidium fragranB. 

— * Woodsia glabella. 

— * Steroocaulon paat^bale. 
Tho foregoing list givoa all the t9|>ecie8 in the collwtion which 
not found in Hastings county, so that the wettturn rango of the Bp< 
is the only point worthy of conaidorution. Many of tliOHe oxten 
and beyond tho Kooky Mountainn, and a few to the Pacific Ocean. Ii 
GuriouB fact that Luko Superior sooms to be tho eastern limit of d 
western forme. At present no other cause can be adduced for it 
the increased humidity ot the air. Vicia, FarnasHia, Saxifraga, 1 
cera involaci-ata, Viburnum, Vaccinium, Morteosia, Comandra, Ifuli 
Streptopus, Allium, and Cai'ex cross the Rocky Mountains, and 
found in groat luxuriauce in northern British Columbia. A few r 
the Pacific coast, and seem as much at homo there ait they tli 
Thunder Bay. Of these the Vicia, Lonicura, and Mortonsia are 
most common, and ncai-coly undergo the slightest chango in 
degrees of longitude, Manyothei's, which do not appear in the 
could be cited as coasing to grow at the western end of Lake Supe 
and eastern spocios, ospocially shrubs and li'ees, have their vfc» 
limit there. Much remains to bodone in determining tho geograpl 
distribution of species, and no place will so well repay examinatiu 
this connection at; the western end of Lake Superior. 
Only two doubtful or unique forms were detected. These wt 
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iphar and a Hieracium. The former may bo a variety of S. odvena, 
1 1 am tempted to believe it ie N. luteum, which has been lately 
md lit Ottawa by Mr. J. Fletcher, The Hieracium in pousibiy a form 
K. Canadetitte, but future collectionH must decide that, an th« present 
ai^imen is too imperfect to determine this point. 
Ihe columns in the catalogue refer to the localities in which thene 
inCd were collected, as follows : 

I. — Uicbipicoten River from the Long Portage to Lakes 
Mattawagaming and Wabatongwoshene. 
II. — Oba Lake and Bivor, and Kabinakagami Lake and River. 
III. — From 3fissinaibi House to Flying PohL 
IV, — County of Hastings ior comparison. 



1 


I. 


II. 


III. 


IV. 


B*K««CDLic.*. (Cr^««/a«i(y). 
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• 
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NvHFHAACl^. (Pond Lily Famtiy). 














I 
1 






iNymphaia odorala, Ait 


. 










1 

Sarhacenuciji. iPWhfT Plant Familj/). 










Sa '« UTDtueo. Linn 










Fpiiahiacia. iFumiUHf Fanily). 




















CKVCJVtux. {Mtutird FamUyy 
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• 
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■■ t'auiuit, L. vuLBylvestrln, Rtg 

DuoMEmCK.K. {Sundew Fnmily). 




HvrERiCAtK*. (Si. John; Won Family-). 



jlmiialLeuNfiLlvn. Niitt 
iJxaliiiacuttHWila, Litii 



i (liueklhim Familij). 



rubrum, Linn 

LEUUMJMJM.t. {Pea Family). 

\ Trifoliuiu n;|>unii, Linn 

Ilcdysurum boreale, Null 

Vicia Americaim, Muhl 

LathyruB ocbroluucux, Hook 

hosAl'B*. (KoK Family). 



us Tirgiuifiiui, Linn 

Punnsylvnniift, I, inn. , . 
piimila, Linn 

opiiMfolin, Linn 

a muLTophylliiDi, Wtlliii,. . 

strittum, Ait. 

FnmAria Virginisna, Ehrli 

Potentilla argula, Pumli 

' BDEurina, Linn 

' fniticOKa, Linn 

' tridentata, Ait 

' psIiiBtriB, Sa-it 

. Rubiib frilliiruB, Rich 

HtrigOBUH, Mil'lLX 

< tloxa bloudu, Ait. 
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RosACtm. (Rou Family).— (Conliniud.') 

iiR tomuntoDA, I>. vnr. pyriTuMn, (ir. Alxo at Sault 

SU'. Mnri.. 

ii'hicr CannilcnBiB, Torr urn) (Jr 



K. (Hai/rnge Family)- 



Milirum, LiJin 

lawiia pnliiHtriH, Linn.... 
fmf^ triuiiHpiilatn, Keti. . 
Ilu nuda, Linn 



Iiiiim aoguMfaiium, Linn!. 
•' pAliiKtre, Linn 



lIuMM.il'iiii*. (Parili;/ Family). 

iiln Mnritnndirn, Linn 

['t<'i>m limudim, M iciix 

«l.uM.if,.», IJnn 

iin.«r.., Miilix 

)r)iiaa bn-vislyliH, IK! 



K.{<limrng Fiimly). 



CoitNilclt.^. (Doyuoo'l F.imily). 



CAPRinii,rilCK«. (Uimryoirklt family). 

ISA borMiiH, Gninnv 

phnricarpiiH rni'finiiitDii, M 
cem inVDlucratn, Ilankn., 
-' parviflora, Lam, var, 

" cwrnica, Linn 

" oblonf^ifiilln. Hub!.. 
" ciiiata, Hulil 



nr. ]iaui:ifli>riiH (Kobbinv) , 
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CAPRiFOLrACB.*. {HoiuytHckU FamUs)—(Conlimied.) 

I LoDiccn hire titt, Raton 

I Diorvilla triBdo, Hamcb 

Sambucua pubutia, Hicbx 

Tlburuaiu pauolKorDm, Pjilaie 

opulua, LiDn 

RcBUCRs. ( VdiJder Fanify). 

I Galium Iriflorum, Hicbi 

trifldutu, LiDQ . . 

•aprelluin, Hicbi 

CoHPOHiTA. (ConpctiU FantUy). 

puTpurenm, Linn 



Eupa1< 

Nardounia palmata, Hook. 

Aster simplex, WUId 



sbtivus, Ait . 

I " cordifolius, Linn 

" t^minifbliiiii, Torr and Graj 

' >' macrophjItuB, Lino 

" pDoiceuB, Linn 

I Diplopappui umbvDatiis, Torr and Orey 

I Soliclago lanttolata, Ait 

" Vi[ga«urea, L. var. Atplna, Rig. . . 

" CanadonBia, LiQD 

I " ucmoTalia, Aft 

I " latitolia, Linn 

Achillffia mlltefulium, Linn 

: Antennaria piantaginirulia, Hook , 

" margaritacea, R. Br 

1 Senecio aareas, Linn, Tar obovatn*, T. A O . 

i' " " var boroali*, T. A O 

1 CirgjaiQ mnticum, Hiibi 

■ n Canadeniw, Miohi 



I NabaluB raceniuKiiii, Hook 

I Taraxacum denx-leunia, Deaf 

Mulgedium leucupba^uni, DC. 

', Lac'toca CaoadcuRig, Linn 

LoBHLiACBJi. {Lobelia Fanilsi). 

I LobeiU Kalmli, Lion 

Citirt.iim.ACtM. {Carapanaia Family). 

I Campanula aparinoides, Uicbi 

Ericacka. ifftath Family). 

: Tacclnium CEOBpitoeum, Hichx 

" Coiudenge, Kalm 

" OxycoccuB, Linn 

" Penn^lianicnm, Llnu 
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Nob. 



129 
130 
131 
132 
133 
134 
135 
136 
137 
13« 
139 
140 
141 



I. 



II. 



EsicACBiB. {Heath FamUy). — (Continued.) 



Chiogenes hispidula, Torr and Qray. 
ArctofitaphyloB uva-urei, Spreng . . . . 

Epigaea repena, Linn 

Gaultheria procumbens, Linn 

Cassandra calyculata, Don 

Andromeda polifolia, Linn 

Ledum palustre, Linn 

<< latifolium, Ait 

Pyrola secunda, Linn 

*< rotundifolia, Linn 

" elliptica, Nutt 

Honeses uniflora, Gray 

Monotropa uniflora, Linn 



AQUiFOLiACBiB. [Ilolly Family). 

1 42 Nemopanthes Canadensis, DC 

Plantaoinagba. {Plaintain family). 

143 Plantago major, Linn , 

I PRiMOLACBiB. {Pfimrose Family). 



144 Primula Mistassinica, Michz. 

145 Trientalis Americana, Pursh 

146 Lysimacbia thyrsiflora, Linn. 

147 " ■ 8trlcta,Ait 



• 



LKNTiBULAGEiV. {Bladclefortw Family). 



148 Utricularia vulgaris, Linn ... , 

149 Pioguicula vulgaris, Linn../. 



ScROPHULARiACEjB. (^figwoTl Family). 



150 Mimulus ringens, Linn 

151 Veronica Americana, 8ch w 

152 '< scutellata, Linn 

153 Helampyrum Americanum, Michx. 






• 
• 



LABiATiB. (iftfU Family). 



1 54 Mentha Canadensis, Linn 

155 Lycopus Yirginicus, Linn 

1 56 *' sinuatus, Gray 

157 Calamintha Clinopodium, Benth. 

158 'Brunella vulgaris, Linn 

159 ' Scutellaria galericulata, Linn . . . 

160 ; *' lateriflora, Linn 



« 



III. 



IV. 



1.2 

1 
1 
2 

(W) 



(W) 
2 



• 



2 



• 



2 

1 



(iw) 



A «: 



161 



BoRAOiNACEji. {Borage Family). 



Mertensia paniculata, Don , 



r 
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I Okstiah i.i:bx. {Ufnlian Family}. 

tE2 iGentiananllia, Michx 

ie3 Hiilenindtflexii, Grieuli 

164 |Menyiintliefi trifalintii, Linn 

I APO<-VNAc>R«. (/%i™« Famity). 

165 Apocjniim nn<lTiui.TinL folium, Linn 

I Oi.BArF*. (0/iW Family). 

1G6 FruinuR wunbQcirolia, I^io 

i. (Hiiekwhfal Family). 



PolfEonnm tenne, Miihx 

" ampliiliiiitD, vnr, a>|ii:iU<'iim, 1.. . 

Rnmci orl>i<'ti1nttis, Qtaj 

)<'H|;op)'nini eticulcntiim, M<i-iii;l> 



. (SandaliBOOil F.imilif). 
Comandra livida, Rich 

Cjuj.iTBiriiAm*. ( Walrr SlarvorU). 

Cftllltricbo vBTnn, Linn 

-Ai'K*. {Nralt Family). 



Qiifrnw nllia, Linn, At Sanit Sti;. Marip 

" riilira, Linn. On i-axl kiiIh <>f l<i>kc Superior, iw fia 
north a»At.':iwn Itivrr; im wont wil« an rarniirlb 

imthi- KawiniKliiliiin ItiTtr 

" niai'roi'ar[>a, Midix. Ir jtoinf: wr«t, thi« hiiikiIpB ii 
Hivtmrl wiih at tliiM'ai^t I'nd <ir KiikIo I^kc... 

'JojyluB TORtmta, Ait 

iJBttja VirRini.B, WilM.nronnil Ijikn of thp WochIb 



BlTTLAiE*. (Itirrh Family). 



Relnin pnmiln, Linn.... 

" ]iapyrai-(», Ait.. . 
AInnxincana, WilM.... 



hoHTn-wseT teeritort. 



I. II. III. IV. 



t(««. ( Willow Famiiji). 



Mix candldk, Willd 

" discolor, Miihl 

" Uvlda VAT. (K^i'iduiitaliK, Gray . 

•■ iucl<U,Miil.l 

" lonirifili*. MilliI 

" myitilloEdeH, Linn 

'iipiiliiH tre ID II toil leu, Mii'lix 

■' balRamirtTH, Linn 



innH Rnnksinna, I^mli 

" rminoKn, Ait 

" «tri>bii)i, Linn. 

liiuK lialmmgiL 

» alln 

mix Amoriciinm Mkli:( 

huja <Ky'iil<'ntali>i, Hoo<< 

axim lAi-catn, I., var. ('jiniwlciis^ 
iiiilpcriiii c'limniunis, Linn 



TvPiTArF*. {Cat-tail Family). 

mreaniiitn unrycnri'Uni, RnK^lm 

Kimplcx, Hiula 

" " VRr, anfriDitifaltiiin, Or. 
^phn latirolin, Linn 



lAr>Ai*K«. (_f'iinil-v>ei-il Family). 

iplifoiiiiB, Tiiok 

n iireHHiiH, Linn 

■miiliylliw. 



Kntmincnx, L, var 

nnUnK, Linn 

pectinntnn, Linn. 
ItolibiijHii, OiikeN. 
mfcHconH, Schrad, 



(. I WiOer-plantain Family). 



in marilimiim, L, vnr. elattiin, ( 

avarialiitiR, KnK''lTn 

" ytir. oMusa, Qr.... 
?1antimn, L. var. Ancricannm, < 



Obchidack*!. (Orfhii F-imily). 



[abennria Hookcri, Trnr 

" liyperliorcii, Liodi,. 
" olitiiMiU, Rich 
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OitcHrnAci^. {Orthit Famity).^Cimamitd.1 

Qoodyera rupons. R. Br 

^piranthex BomiLnEOVLaiia, Cham 

ContllorhiKit lunula, U, Bt 

■' miiltitloin, Mutt 

' Macnei, Omy 

Cypripediuiu piibeBcena, Willd 

iRLiiiciix. (iria family'). 

venticoloi, Linn 

SUyrincbium BeriDUdianum, Linn 

hiLiicKM. (Lilj/ Fa-rrily). 

Trillium ercctiim, L. var. docliDatum, Or 

,eltiiagiutiin,M, WiUd 

:ptopua amplexirnliuB, D.C 

" roseiiB, Hichz 

CliDtouiu borealiB, DeBf 

Sinilaciim tiifulia. Deal 

" bifolia, Ker 

Li Hum Phitodclptiiuum, Linn 

Allium Sobronoprasum, Linn 

jBHCtcsM. (^Rmh Family). 

Lazula parvlflora, var. melanocarpa, Or 

JuncuB uffusuH, Linn 

" tenuis, Willd 

CvPKSACEA. (Sedge Family}. 

DulichiUDi Bpathaceum, Pers 

EleochariE paluxtriB, R. Br 

" tennis, Svliti1(«8 

ticirpuB validiia, Vabl 

" mlorocarpiis, PreBt 

" 8ulil«rmlnali8, Torr 

'iuphiinim Virsfnicuni, Linn 

Carex wluHta, Boot. 

" aareo, Nutt. 

" capillaris, Linn 

" Uuughtouil, Torr 

" lenticularia, Hlchz 

'■ monile, Tuck 

" poljtrivhoides, Uubl 

" Btramineo, Sobk , 

" tenella,Schk 

" retror««l, Schw 

" JTriguft, Smith 

aRAii[NK«. (OToti Family). 

ZisuiiA aqnatlca, Linn 

Pbleum piatense, Linn 
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Qrahinmj. (Otiui Family).— (CoiUinued.) 

twlfs KAbr*, Willd 

Da arundinacea, Linn 

^lentiergia glomerala, Triii. 

imsgruatiii CunndcrmiH, Beanv 

ceria aquatic*, Smith 

" fluitana, B, Br 

muH Li1iatu«, Linn 

■gmiieK communiB, Trin 

ithonia sjiicata, Bvhii* 

1 cotspitoita, Linn 

HituQi KUlMpkatiim, var. molln, Omj 

Ei^oistTAOKX. {Hone-tail Pamily'). 

liBetam arv«nae, LiDn 

" llmoHnm, Linn 

■' hyemale, Lion 

" 8cirpoi(li-s, Htchx 



FiLioKH. {Fim Fainty). 



rpodium vDlgore, Linn. 

is u|ui)iiiB, LiuD 

lu&ium trichumaDM, Linn. . . . 

" Filix-riomina, Bumh.. 

gopteris polfiKxltoiilca, FuA. . 

UryopliTiB, Fe4 



ifiSKra 



criBtatum, Swarti 

" xpiniiliMum, Sms. var, iatertnediutD, Qr. 

" '■ var. dilatatiim, Qr 

«le»KenHlbil<8, Linn 

topteriH fragillB, Bernh 

" bulliifera, BerDh 

Hlaia ItTcniiia, R. Br 



lunda re^aliK, Linn 

•• Claytoniana, Lino 

'ychlum Tirginicnm, Bwart*. . 



LTOOPOtiiACKjfi. (CfuA-nuMi Familsy 

im aDnotinum, Lino 

deadroideum, Uivluc 

clavatuin, Linn 

complanatum, LIdd 



ngnuiD cymbifollnm, Ehrh. . 

" recurvum, BeauT 

-anum unduUtum, Turner.. . 
'trichum cutuaiiiie, LiuD... 
nm cnipidatuBi, Hedw 
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Musiri (Mott F«mily).~(CotHimud.) 



304 Funaiia byf^roim-triiii, liiiin 
105 Hyiiniim Crista-caHlri'iiHJn, I.: 

306 I " H.'br<^l>eri, Willd... 

307 " Hpli^ndcnR, Hi-clw. . 

308 " trlquelriiM, Linn.. 



llur 



■ir«, {l,i» 



, l„. 



LicnKKRR. (Lichtn F^imilgt. 



lUHnen barlMtn, Fr 

312 Parmclia raxatilif, Acli 

313 'Umbilirnria Uillpnll, Tnck... 

314 StictA piilmonaria, Ach 

SIS ;pHllig{'m i-anina, HoITdi 

316 SterracaiiloD paschalu, Lam. , 

317 Cladoniacomiita, KrieH 

318 i << comncopioirleg, Frict 

319 j << gracilin, Frien 

320 " furcate, Fries 
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OF COLKOl'TKRA COLLKCTJiD IN 1881 BY DR. BKLL 
ND OTlIKltS, IN THK LAKK SUrEKlOK UlSTlUCf 
AND IN TUK NOKTIl-Wl-IST TKHUITOKIES, 

1st of tlis llilh Mtridiiai and south of tlie tiOth parallel. 

Uy Db, J. L. LkConte, Philiwltilpliia. 

sjiccies jjivori in LixtN j.-vii. wcro colli/irluil by Dr. Boll ; tliowe 
by Mr. William UbiHtcr, uiitl ihuet) tn ix. x. xi. by Mr. A. S, 

(inly itjniiu'k 1 bav« U> miike ii|>irii Ihu colIeolioiiH oxiiminud Ih 
jhi/dius Jimeiarius iw still uxtoniliiift itw aroii towanU the Norlh- 
ThtH EuriijHian n)Hx^iott watt tirtit fuiiiul in Maine ulioiit IS'35 by 
I, rtiiice whicli ttmo il hiw uxtondod U>whi-(Ik Cioijr^ia on iho 
Slid jilso into ihc Wcslarn HuitUH. Il now appuiint in Dr. Boll'rt 
ion of IumI Kummor, mudo un tlio ronU) from Thiitiilcr Buy to 
rtlio-Woodri. Thin is, 1 Ixjliuvo, tlio tirst rixtml of iUt appourancu 
Lako Suiioiiiir biiwin. It will lliurotbru probably, undiHlurbed 
inicw, ditl'iisu itnoirovei' all purUi of the continoiit, wliuro pi-opur 
id uiiduralilo cliinalu i.-an l>u found. 

lit Ste. Marie {beticcai Lalics Huron and Suiierior), Lat. Vi° 31', 
L;ttij. S4-' 20'. 

indula luiii^ilabriH. 
" ]iiii'|iiii'oa. 

vulyariH. 
■' diKKluinm^ulluta. 
Li-obus Ion j^i corn in. . 

M-ootichuh lucLibluiiduH. 



" erythi-oims. 
iiara iinjiutiuticolliM. 

ubtsta. 
lutbuH impunclatUH, 
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12. PlatyDoa cupripeoiiis. 

13. " capreat). 

14. " obeolotua. 

15. Cfalasniue eerieeug. 

16. AuitKMlactyluD Haiti morensjs. 

17. Uuipaliw PoDDsjIvanicas. 
IS. " horbivagus. 

19- " picariticus. 

20, StenolophuB conjunctns. 
31. Rhantus binotatue. 

22. Leiutotrophus ciDgalatus. 

23. Philouthus teaoua. 

24. Silpha Amoricaoa. 

25. Liu<lcis globosa. 

26. I>orm(MU3t) lardariuH. 

27. Pixliacae fugcus. 

28. Epuiwa riifa. 

29. Nttidula bimaculata. 

30. Coccioella trifaaciata. 

31. Auatis pullata. 

32. Iliuler abbreviutua. 

33. " dcpurator. 

34. Dcndruphilutt puoutnlatas. 

35. Saprinua Oroyononsis. 
3l>. •' mancua. 

37. " fntemufl. 

33. Plafyocrus depretsttU8. 

39. Onthophagus Hwate. 

40. Aphodioa i^ranariutt. 

41. Sorii-a tiistia. 

42. Lachnotit«rna fui«ca. 

43. Ti-ii-bi«8 affinia. 

44. Chak-ophora Vinjinienpii). 

45. Baprv«ttis fai^iata. 
4ti. " consularis. 

4". " macutiventris, form niistieorum. 

4S. Slolauupbila li>n(;ipM. 
49. Chrj>t>biitbmiU>ntipos. 
***- " trinervia. 

51. Ciyptohypnim abbreviatas. 

52. Elat«r apioatus. 

53. Agriot^s nianctf. 

54. ■* fociKus. 
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;rioteB oblongicollia, 
lopius lateralis. 
ryiiibi[«H cruciatUM. 
iiphoH mem nonius, 
pbun variabilis, 
iterus caiialiculutus. 
ycliDia coiTUHca. 
utinimartlenu. 
Otiiria PennMyivanica. 
dabrus puberulus. 
lophoiiiH fraxini. 
" scitalua. 

M'ua undatuluH. 
idCuphaliLt agrcHtis. 
'loti'ochua undulatufi. 
smocoi'UH pallialus. 
miBopH pi-at«ii8iH. 
ptura chiysocoma. 

" puberu. 

" aspera. 
•nob am in us scutollatutt. 
" maculoBiiH. 

lysocbas aii rains, 
aphopi) DiarcaHsita. 
I'ypbora lO-linoata. 
lysomelu Philodolphica. 
»«o(iQria varipeH. 
ijwtinuH mooxtus. 

" in tor I'u plus. 

itbimuD opncuH. 
lis ooraraboitioa. ^ 
nubrio molitor. 
" to no brio id 08, 
■menorus pllosna. 
rniira quadristriata. 
tbromatii'a ii:noa. 
rpliyra lugubri». 
icrobatiiH unicolor. 
rlobius pal en. 

" con fusils, 
fin confiuia. 
yopthonw cortical ia. 
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J^I' — Mouth of Mlchipicotm Eiver, Lake Superior. Lat. \T 5o*', 

Lmg, 84"^ 51'. 

1. Cinciudcla longilabris. 

2. Calosoma calidum. 

3. Cymatoptenitt sculptilis. 

4. Necrophorus vcspilloidcH. 

5. Silphu Lapponica. 

6. Bichelonycha Backii. 

7. Dicerca tonebrota. 

8. BuprcHtis maculiveatris. 

9. Monohammas scutellatuH. 

ni.—Head Waters of tfie MicMpicoien River, Lake Superior. Lai. 
48^ 30', Lony. 84° 00', to Lat. 48° 30', Loiuj. 84° 10'. 

1. Cicindela vulgaris. 

2. " duodecimguttata. 

3. Noraius pygmu>U8. 

4. Ptorostichus coraciniis. 

5. " orinomum. / 

6. Araara orratica. 

7. Cy mind is cribricollis. 

8. Hydroporus iniequalis. 
* 0. " soriccus. 

10. Dytiscus Harrisii. 
1). AeiliuH semifeulcatus. 

12. Cymatoptoi*uH sculptilis. 

13. llybiiis confusus. 

14. Gaurodytes lutosus. 

15. Gyrinus limbatus. 

16. " boroalis. 

17. " pectoralis. 

18. Silpha Lapponica. 

19. Cocinella picta. 

20. Buprestis rusii coram. 

21. Pogonocherus penicillatus. 

22. Monohammus scutellatus. 

23. ** marmoratus. 

24. Bonacia subtil is. 

25. Galcruca sagittariaj. 

26. BlapstinuH raoostus. 

27. Pissodes strobi (very small). 

28. ** dubius. 
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F". — From Missinaibi House, tnortheast of Lake Superior, to Hyiny 
Post. Lot. 48= 29', Long. 83" 35' to Lat. 48° 02' Long. 82° 20'. 

1. Flatynus affiDiB. 

I. " obsoletng. 

1. PtermtichoB coracinue. 

L " orinomum. 

i. Dytiscne confiuenB. 

). Gyi-inuB coafiniB. 

r. " affioia. 

i. Silpha Americaoa. 

). Choleva basillai-is. 

). Coccinella picta. 

i. Ellychnia con-usca (very small). 

!. MonohammuH scutellatua. 

t. Donacia proxima. 

\. " birticollis. 

). " auiea. 

i. Graptodera bimargJData. 

" (two species nndetermined). 
t. Penthe obliqaata. ■ 

t. St«DOtrachelae arctatne. 

— Oba and Kabiuakagami Lakes and Rivers, narlh-east of Lake Superior. 
Lat. 48° 30', Long. 84° 27' to Lat. 49° 45', Long. 83° 45'. 

Pelophila mdis. 
Nomius pygmmas. 
Bembidinm tmpressuni. 
PalrobuB hyperboreus. 
Pterotitichus punclatissimus. 

" coracinua. 

" oriDomam. 

Amara impiiDCticoDis, 
(;!alathns iDgi-atns. 
PlatynuB metallesceDB. 
" deceptivQs. 
" retractmt. 
Cymindis ci-ibiicolliH. 
Chlceniiia PennHylvuDicus. 
Bi-adycollus cognatua. 
IlydroporoB rotundatus. 
Dj'tiBCua Lapponiciw. 
CymatopteruB scnlptilis. 
c3 
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19. AgabuB lutosus. ' 

20. " parallelas. 

21. Dineutas emargiDatos. 

22. Choleva basil laris. 

23. Epai*8Ba immaoda. 

24. Trichius affini8. 

25. Buprestis maculiventris. 

26. Chrysobothris trinervia. 

27. Elater nigrinus. 

28. Corymbeles virens. 

29. " ochreipennis. 

30. CeleteH basalis. 

31. Ellychnia corrueca. 

32. Col lops tricolor. 

33. Leptura Canadensis. 

34. Monohammus scutellatus. 

35. Pogonochorus penicillatas. 

36. Bonacia pubicollis. 

37. *^ aequalis. 

38. Adoxus vitis. 

39. Linainterrupta. 

40. " scripta. 

41. Galeraca sagittarisD. 

42. XJpis ceramboidcs. 

43. Macrobasis unicolor. 

VI. — From Thunder Bay to Zake^f- the- Woods, west of Lake Superior. 
Lat 48° 25', Long, 89** 10', to Lat. 49** 25', Long, 95<' 00'. 

1 . Cicindela pui'purea. 

2. Bembidium picipes. 

3. Platynus sinuatus. 

4. " soixleDS. 

5. PteroslichuB lucublandus. 

6. " patinielis. 

7. Amara (Linis) latior. 

8. " erratica. 

9. " iDtei*Btitialis. 

10. Bradycellos nigrinus. 

11. Philhydrus perplexos. 

12. Quedius laevigatas. 

13. Silpha Surinamensis. 

14. Ips qnadriguttatus. 
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;in6lU picta. 
CMlioH nmetarius. 
" ftetidua. 
chnia cornisca, 
foetes violaceuH. 
acift caprea. 
' flavipee, 
j'Momela Philadelphica. 
otei-iia bivittatua. 

txford House, between Lake Winnipeg and Hudson's Bay, 
Lat. 54" 53', Long. 95" 44'. 

,iophiluB Hardyi, 

phras ripariufl. . 

abuB paluBtris. 
" Medatiw. 
" ChammiBBODiB. 
atfauB ingraturt, 
tynns sinuatus. 
" metal leHConB. 
" perioralue. 
" obaolotus. 
<< qaadripuDctatus. 
iroeticbns puiictatUaimua. 

" orinomum. 

X mandibuUria. 

lara (Lima) cylindriea. 
" imptincticollia. 
" intai-BtitiaUa. 
.rpulus plenriticua. 
mbidinm impreasum. 

" bi mac u latum. 

" oitena. 

■< nigripoa. 

" axillare. 
^droporua alpinus. 
rtiacufl conftuena. 
rriDoa ventral ia. 
£hyporus jocoaua. 
eophilua maxiUoans. 
ophram rotundicolle [Sahlbergj. 
irrhoditea feceatralis. 
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31. Neci-ophorua vespilloidos, 

32. Silpha Lapponiea. 

33. DertDCst«8 nubiluu. 

34. AtUigoDUB megatomu. 

35. Trogodormfi iriblnsum ? 
3fi. PediacuH fancuR. 

37. CiyptophugUH (not determined). 

38. AniHostktn Htrigata. 

39. Aphodiun loopardus. 

40. Dicerca tenebroaa. 

41. " prolongala. 

42. Buproatis Nuttalli. 

43. " ruBticormn. 

44. Elatcr luctuosue. 

45. Corymliites vSi-ens. 

46. " spinoaus. 
i1- " a;ripenni8. 

48. " metal licua. 

49. Bllychnia cornisca. 

50. Clerua nndatulua. 

51. Hadrobregmue foveatus. 

52. CriocephaluR agix-Htia. 

53. Teti'opium cinnamopteriiin. 

54. Merium Pi-oteus. 

55. Hylotrupea ligneua. 

56. Xylotrechua nndulatus. 

67. Rbagium lineatum. 

58. Acmii-opa Proteus. 

59. Leptum aexmaciilata. 

60. MonohammoB aciitellatus. 

61. Fngonoceros peiiicillutus. 

62. Gonioctena pallida. 

63. Galei'uca aagitlariro. 

64. Graptodeia (not determlDed). 

65. UpiM ceramboidos. 

66. Stenotrachelua ai-ctatua. 
6t. Sonopttlpnn Htiiatua. 

68. Hypomolyx pinicola. 

69. UylobiuH pales. 

VllT— Nelson Jtwer Souse, near CkurchiU Siver. Lot. 
Long. 99" 30'. 

1. Nebria Sahlt)ei-gi. 
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tophi la rod is. 
Ulkoi. 
nibus paluatris. 
" tffidatus. 
" ChamisHoniH. 
latbatt ingratan. 
itynoB runcomis. 
" obHoletos. 
iroeticliuB orinomum. 
lara (St«reocei-us) Bitnilis. 
' (Lirus) elongata. 
' erratica. 
' intei-stitiaiia. 
' muMuIus. 
rpaiuB pleuritic us. 
tiecns confloenB. 
matopteros eciiiptilia. 
biat) cunfaeiis. 
abus pUDCtnlatua. 
rinux borealis. 
crophorus vespiJIoideB. 
pha Lapponica. 
-mesttM lai'dai'iua. 
ipodamia quinqueeignata. 

" tredeceropunctata. 

^cinella trifaeiciata. 

" quinquenotata. 
itis qnindecempUDCtata. 
ercu proIoDgatik. 
jreatie Nuttallt. 
anopbila loDgipoe. 
ter nlgrinufl. 
icosomus incoDgruati. 
ymbites vireos. 

" reBplendena. 

" ochreipennis. 

^cbnia corruBca. 
>c6phalaB agreHtJB. 
■ium ProteuH, 
lotrechoB andulatus. 
byta litarata. 
lohammug acntellatus. 
lacia hirticeilis. 
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4.?. Donacia cuprea. 

44. Adoxus vitis. 

45. OoQiocteDa ruGpes. 

46. Gastroidea cyanea. 

47. Galeraca aagittarite. 

48. ITpis cerambotdes. 

49. Meloe angnsticoDis. 

60. LepyniB gemellus. 

61. Hypomolyx pinicola. 

IJC. — From Cross Lake, on the Nelson River, to Cvmberland Souse m 
Saskatchewan. Lat. 54" 40', Long. 98° 00', to Lat. 
54" 00', TMig. 102" 22'. 

1. Notiophilus SibiricoB. 

2. CarabuB palaatrie. 

3. Platynns cupreue. 

4. Fteroetichns orinomuns. 

5. Bembidium quad rimaca latum. 

6. Gyrinua ventral ifl. 

7. Pediacua fiiscua. 

8. Htppodamia tredecem punctata. 

9. Buprestia NottalH. 
10. Metanopbiia longipea. 
n. Collops vittatuB. 

12. Merium Prot«nB. 

13. DoDacia tnagDi6ca. 

14. '' proxima. 

15. " Bubtilia. 

16. Cryptocepbaluaquadrimacalatua. 

17. Galei-uca Bagittarite. 

18. Upis ceramboides. 

19. GoDOtropis gibboeua. 

X — liYom Oianberkind Souse to Reindeer Lake. Lat. 54° DO', J 
102° 22' to Lat. 58" 30', Lon^. 101° 00'. 

1. CarabuB tsedatus (form Agassizii). 

2. PlatynuB obsoletua. 

3. PterostichuH orinomum. 

4. Amai-a littorali». 

5. CymiDdia cribricollis. 

6. ThymaloB Ailgidus. 
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lanophila append icn lata, 
loderns uubstrtatua. 
iocephaluB agrestia. 
irium Proteus, 
nocallun col I aria. 

lotrechuH andulatns. 
mteope Protens, 
ptni-a sexmacniata. 

" nigrella. 
inohammoB scat«llata8. 
la internipta var. 
'pamolyx pioioola. 
'lobioB pal 06. 

''rom the north end of Reindeer Lake to the west end ot Athabaska 
«. Lat. 58° 30', Long. 101° 00' to Lat. 58° 30', Long. 101" 00'. 

lath us ingratuB. 
atis IChpunctata. 
rymbitott ochreiponnis. 

dnocera humeralia. 
oacia proxima. 

" aubtilie. 
lis ceramboides. 
rabns tsedatos, var. Agaseizii. 
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iTHERN & EASTERN NEW BRUNSWICK 



RTH SIDE OF THK BAY OF CHALEURS. 



il. W. KLLS, MA. 



1881. 



PUBUSHED BY ADTHORITY OF PABLIAMENT. 



DA.'WSON' BROXKBIRS. 



FRBD R C. Selwtn, Esq., LL.D., F.R.S., &c., 

Director Gedogical and Natvral History Survey of Canada : 

iiR, — I beg to pi-enent herewith a i-eport on the explorationtt and 
loys made, to the oloao of the sooMon of 1881, in enetern and 
them New Brunnwick, and in the portion of the piovinoe of 
ibec boi-dering tlie Bay of Chaloui-s, »•< far eaft a» Cupe Maqueieau, 
janpi;. Also a map, on the Ncaloof four milcn to one inch, of the 
ntry described in this rei>oi't and in that of 187t*-SO, of which also 
thor details are now given. 

(ly assiwtantw during the past season were Mr. A. P. Low, a ntudent 
the Faculty of Applied Science of McGill Univoi-Hity, and Mr. T. D. 

ilr. Peei-M was engaged dnring the greater part of the eeason in 
king topographical sui-voys in "Westmoreland county, to connect 
h those of Nova Scotia. The publication of the result of this work, 
1 of that of otiior surveys made in the county of Kent, must be 
en-ed pending further investigation lequired to complete the ^sheet 
ps, io which these areas, and a portion of the province of Prince 
ward Island, will be included. 

[n order to render this report uniform with those on New Brunswick 
eady published, the dips of stiata are given with i-oference to the 
gnetic meridian, the variation of which for the Bay of Chateiu-H 
,y be generally stated to be N. 23^° W. 

I have the honor to be. 
Sir, 
Tour obedient servant, 

R. W. ELLS. 
Ottawa, Ist May, 1882. 
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REPORT 

ON THE tiEOLOCY OB' 



N'OKTHERN AND EASTERN NEW BRUNSWICK 



NORTH SIDE OF THE BAY OF CHALEURtJ. 



R. W. KLLS, M.A. 

1881. 



The present report lofeii* chiefly to the ai'eaa includol in the accom- 
iriyin^ four ^slioet maps. Thone eoimett, about eight miles north 
the latitude of" Monclon, with thoHe piibliHhoil in 1880, and corres- 
tiid with them in nil details of colonng, hcuIc, &c. l-^h ^aheot 
prusentjf 3,456 nquaio milea. They arc numbered tkn tbllowu: — 
— S.K., 2.— N.K., 3.— S.I-:., 3,— S.W. 

In the coustruetion of the miip we nro much indebted lo the several 
Stci-H of the Crown Lund Department, Frederictoii, for valuable 
HiHtmice in supplying us with ti-ueingu of important rivers. The 
sist lino ha« been taken largely fi-om Admiralty cliartii, correetod at 
rioiui poiiiti4 by our own sui-veys. Tho Inl^roolonial and Kent con.iruitiun of 
orthorn Hnort of railway ai-o from roductiona of tho official plans. '"^' 
ic i-oads in Konl, (> loucetttor and Ro«tigoucho counties, and along the 
irth side of tho Buy of Chalours, and vaiious streams, are from 
rvisya by om-solves. In the county of Northumberland, only tho 
incipnl i-oads, moosuroments of which wore necessary for tie linos, 
jrc sui-veyed, the minor details of ix>adB, streami, &v., being filled in 
>m the published county map by Roe and Colby, and from Crown 
irid plans. 

lii-out difficulty was experienced in eonntructing the map of the 
Icrior of the province, from Ito ontii-ely unsettled and often unsur- 
yed cbaractor, and here tho want of accurate tie lines is to be 
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re}^tt«d. It ia hoped, however, that from the material avaiL 
from outside uoiii^ei*, coinhined with our own surveys, the topogra 
cal and geological linus have beea laid down with a fair degrei 
accuracy, and that oti the completion of the surveys now being car 
on in the western portion of tlio pi-ovincc by Mr. Broad, a ma] 
New Brunswick embodying all the known geological and topogi-a 
cal featureH will bo the result. Thin map will be of great value to 
Pi-ovincial Government ; since the mont tUvorablo localities for sc 
ment can be eiwtily indicated on it, and the mislakea sometimes n 
in sending immigrants to Htorile and uuHuilable locntions can be, 
great extent, avi(ide<l. The intimato relation between tho geoiot 
an iodfi lo formations of the country and the agricultural character of H» ho 
aoii. every day more cleai'ly recognized; and thoi'elore a carefully 

Htructed geological map, rightly interpreted, \a an appi-oxima 
accurate index of the agricultural capabilities of the area it repreist 
Thi-ough the recent action of the New Brunswick tiovernmen 
facilitating the couetruction of railroads, many parte of the con 
now entirely useless from their inaccessibility will be opened up. 
In all our explorationf, careful att«ntioii has been paid to 
character of the soil in ditl'erent localities. And it may be st 
that in New Brunswick the finetut soils ai'e, as a rule, found on 
Silurian or on the lower members of the Carboniterous sycti 
The rich and fertile districts of Carleton and Victoi-ia counties ma 
cittwl as belonging to the Silurian system, while tho beautiful vj 
of Sussex and the fine lands of King's and Albert counties n 
ft-ora the wear of strata which belong to the Iwiwer Carboniferous 
ChanctsTot matiou. The soils formed fi-om the Pre-Cambrian rocks, on the o 
on QDderiyinB band, are generally hai-d, dry and stony, while the Middle 
bonifcTOus (especially its grey sandstones), gives rise to a 
which ia too light and sandy to be of much fertility, and wl 
when once exhausted, is with gi-eat difilculty restored to good cf 
tion. Some portions of the Middle Carbon ifoi-ous, however, consiii 
of purple and reddish shales and sandstones, pi-oduce a soil of n 
gi-eal«r stiength and tena<;ity, often a stiff clay. This soil reqi 
the addition of lime to make il easily and profitably worked. 
Silurian soils, as a rule, contain in thcmsolvoa sufficient time ; the} 
easily worked, and their fertility Is very slowly exhausted. A ki 
ledge of the distribution of the formations referred to may, theroi 
prove of the greatest pi-actical value to tho immigrant and intern 
settler. 

It is to be legi-ctted that, for agricultural purposes, so large a poi 
of the province should be occupied by the grey and sandy porljfl 
the Carboniferous system, and by granite and Pro-Cambrian crystal 
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leks. Tn Huch districts the principal ureas fit for agiicultiii-e are 
img the " intervals " or alluvial fluts of the namerous streamM, many 
'which are still uncultivated. 
The systems described in the present report are — 

G. — CARBONIFEROUt 

.With their associated 
-Devonian. f igneous and crj'gUllin 

E.— Silurian. ">^^'- K'onito, dioriie, 

I felsile, diabase, dole rite, 
—Cambro-Silurian. I Ac. 



A B. — Fre-€ambrian. 

G. — Carbon IPBE01I8. 

2. MiddU Carboniferous. — The work of the past season, on this for- 
ittion, watt curried on prinuipally in K.uutund in the southern portioo 
Northumberland counties. The general character of the rocks of 
e Middle Carboniferous wei-e described in the Keport of 1879-80. 
le exa mi nations during the post season tend to confirm the supposi- 
>n then advauced that the Middle Cai'bonifei-ous of eastern New 
'iinswick is chiefly composed of the Millstone Grit formation, the 
Pioductive Coal Mejisurcs" being apparently wanting. Briefly 
itcd, the geological slruuture of the eastern portion of the Cai-- 
nifurauH ui-ea, between the iioi'th side of the Bay of Chaleurs on 
e noi'th and the head of the Buy of Fundy on the south, may be 
id to consist of tour low, broad and shallow synclinal ti-oughs, Fuurpriocip«i 
Ih their coiTeB]H>ndlng anticlines. Of these, the most northerly in thoCnrbon- 
iicline is oovupiod principally by the waters of the Buy of Cbnleni-e, eHxtom New 
southern margin or anticline being the high ridgo that extends 
stwiti'd from the vicinity of Bartibog station on the Intercolonial 
ilway. The second syncUnc is occupied by the valley of the Mira- 
cbi River; the southern bounding anticlinal ridge, extending north- 
Hterly from the head of Coal Crock in Queen's county on the west, 
iches the coast in the vicinity of Riuhibucto Head. Tho thii-d syii- 
ne contains the valleys of the Buctoucho and Cocagne Rivors, and is 
obiibly boundol to the south by tho pi-oloogatioii of tho ridge of 
iwor Carboniferous and Pro-Cumbriuu rocks seen in the Indian 
juntaiii and Ii-ishtowii settlements, a few miles north of Moneton, 
ic fourth synclino is pi-obably bounded by tho ridge extending from 
; lioad of Cumberland Busin ut Aulac to Bay Verte. Other subor- 
luto hiisinfl may exist, the evidences of which ui-o not apparent, 
fbe entire coast from Shippegan to Cape Tormentino is low and 
orsectod by largo estuaries, among, which the principal are the 
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Coal nun of 



Tracadie, Pokemoiiche, Tabusiutac and Mii-amichi Rivers in Gloac 
ter and North urn be i-Iand rountlcM, and the Kouchibougiiac, Kouo 
boiiguuciM, Rii'hibucto, Buct^mche and Cooagno Rivei-s in Kent comi 
In all these e»tuaries the tide flows inland ft-om five to twenty mi 
in a dii'eot line ; while if we take the distjince ti-ora the out«r barx 
the Miramivhi to the head of tide ut Indiantown and Red Bank, 
have nearly seventy miles nf tidal watoi*. Great sandbanku extend 
an almost continuous chain along the entire eastern coast, traveii 
by gulloys or outlets for the water braught down the vai-ious strea 
just mentioned, some of which are of large g'lzc. 

The character of tiio soil on the arca>< uccitpied by the Middle C 
bonifoi-ous i^ocks has alreiidy been described. (See page 2) 1 
sandy poi-tions ai-e of small value for agricultural purposes, but i 
heavy clay areas can bo made of graat lertility by the applicatior 
lime, which, especially along the shore of Northumberland Strait 
now being supplied from the apparently inexhaustible beds of " mm 
mud," compos'ed largely of dead oyster shells. This mud is found 
the estuaries of ail the principal rivers, as well as at various poi 
along the coast. When dug and exposed during winter, the sh 
speedily become disintegrated by the action of fi'ost and other oau: 
and aUbrd a natui-al lime fertilizer, which, applied to stiff sf>ils, j 
duces wonderful results, while light, sandy soils are but little impra' 
by its application. Excellent ridges of farming land wore obsei-veiJ 
Kent county, wheie, among other localities, the valleys of the bmnc 
of the Nicholas and of the Kouchibonguacis Rtvoi-s may be cspecii 
mentioned. J^arge areas, however, are covered with sandy and pe 
baiTcns, which abound with moose, caribou and bear, and eupp 
generally a scanty gi-owth of sci-ubby spi-ucc and pino, in mai-ked t 
ti-ast with the beautifbl groves of maple and bii-ch which disfingu 
the I'idges of reddish soil. None of these soils, however, possess 
value of those of the Lower Carbon iferons, pi-obably from the abse 
of lime in their composition. 

In my last year's report* (page 46 d) brief allusion was made to 
occurrence of coal seams in this poi-tion of tlie pi-ovince. Since tl: 
their various outci-ops have been more pai-ticulaily examined, i 
their pi-obabte economic value ascertained. The greatest t)iickne» 
coal observed was in the Coal Branch, a tributary of the Richibii 
River, where at several points it shows a thickness of fifteen to eight 
inches, and rosomblcB very strongly in character and mode of oci 
rence the seams on Coal Creek and Salmon River to the woatwi 
with which it is probably connected, or at least is their equivali 

* Keport of ProgreM, OtolDgtcal Sarwy of Canada, 18T9-80. 
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ht to the sarface at this point by tho gentle swell of the central 
inal. The coal h&n been locally mined for sevei-al years to a 
d extent, and, like that of Grand Lake, is well fitted for black- 
work. It iH, however, too sofl and impure for a good house vbHoiiiioob 
and the thinness of tho seam will probably preclude iU being k^bd rand" 
1 to any great extent. Among other outcrops, one on the Biic- f^dmuntt 
b Bivor in Biahopland uettletnent was noted of ten inches, and 
he Coal Branch station on the I ntei colonial railway an extension 
it firstrmentioned is reported to have a thickneiut of eighteen 
I, but is pi-obably exaggerated. On the Dungarvon, one of the 
arieB of the South-West -Miramichi, an impure seam twelve 
I thick was seen about twelve miles above the confluence of the 
IS River; on the main South- West, a few miles below Doak- 
a seam from three to seven inches thi<'k is said to exist Other 
as at Kapan and Bay du Vin Rivers, reported to contain crops 
I, were examined, and the coal found to be merely tho carbonized 
jf probably drifted tree trunks imbedded in tho gi-ey sandstone. 
H not at all impi-obable that all these out«i-opM may be portions 
i and the same seam ; the generally horizontal chai-acter of the 
ires would tend to give great lateral extension to the strata, and 
place, except by faults, would the coal be caiiied to any great 
; while the low anticlinals would bring the seam near the """'f^c** probably nt 
srvals. But though it would be of much geological interest to'"""""""- 
ain the thickness of the measures along the Gnlf by boring, the 
e indications do not point to the probable existence of deeper 
ticker beds of coal than those already discovei'ed. 
ings were maile some yeui-s ago in Kent county for the purpose 
fining oil, which was i-cported to occur at several points in in Keni- 
;k. Examinations of these localities have led to the conclusion 
these so-called oil springs were simply the oi-dinary mineral 
;s of the country, and that the oily appearance was due largely 
) presence of iron pyrites, which abounds in certain betis of the 
r portion of the formation, and thmugh decomposition often pro- 
a thick, feri-uginous scum on the surface of the watei-. This 
le only substance having any resemblance to petroleum that we 
^ed in any part of this area in which oil springs are reported to 

he portion of the province occupied by Carbon ifei-ous rocks, no 
minerals other than coal are known to exist. Building and 
itones are quameti at several places, some of the strata being'^"'"^'°"" 
,lly adapted foi' these purposes. The piincipal quarries are on 
iraraichi River and on the south side of the Bay of Chaleui-s. 
I stratigraphical position of tho sevei-al coal seams observed may 
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le coast and the adjoining country to the north have been explored 
far eaat as the mouth of the Paboa River j and cross sections on the 
veral sti-eams made for a distance of several miles inland. 
The red sandstones and conglomerates which form the high bluff at 
le mouth of the Scanmenac River, opposite Dalhouaie, mark the 
estem limit of the formation in this direction. They have a low, 
isterly dip, but are exposed for a distance of only a few hundred Dj„ribntioo 
irds. Thence to Pirate Cove the shore is occupied by the debris of J?JJ,h^5riJj,' 
evoniau rocks. There, however, conglomeratos crop out, which were 
first supposed to be a part oi' the Lower Carboniferous foi-mation, 
it their distinct dip and high inclination, ranging from 55° to 90°, 
gether witli their intimate in t«]-Ht]-atifi cation with grey beds contain- 
g Failophyton and other Devonian fossils, have now led to their 
paration. The upper beds re-appear, however, along the shore 
rther east, and form the bluff above Fleurant Point or in the vicinity 
Knglishman's Brook, whence they extend eastwai-d, and form the 
gh riiige already described in the previous report, where they uncon- 
rraably cap the red Devonian conglomerates just described, and also 
e sandy, grey, fish-beai-ing bods. 

The unconformity of the two series is also well seen on the roads 
[tending from the mouth of the Scanmenac to the Nouvelle, the Unconfonnii] 
p of the older being N. 30" E. < tiB'-JtO", while the newer or Lower ^'dLj^?," 
irboniferous beds have genemlly low dips of I0°-25''. These newer^^'*"™* 
d sandstones and cnnglomej'ates occupy the extremity of Point 
aguacha, and thence around to the mouth of the Nouvelle River, 
bile the harder and older series ext«iids across in a direct line to the 
me point. Below the mouth of the Nouvelle to Carleton, Lower 
irboniferons beds are seen flanking the bold hills of Silurian slat«s or 
aps, and extend from the shore half a mile to a mile inland. Where 
[po.sed on the back road leading up to St. Louis Mountain, they dip 
40° W. < 25''-30', but along the shore about two miles west of Carle- 
n a bluff of these i-ocks shows at one point an abrupt dip of 
10" W. < 80°, changing, however, directly below to H. 10° K. < 20°, Point 
hence it subsides, and the shore thenco to Carleton shows nearly ureHt i;h8cb- 
H'izontal beds extending out under the water and dipping slightly''^ '" ^"' 
award. From Carleton they can be ti'ftced eastward by occasional 
itcrops and by the bright red color they impart to the soil, to the 
reat Cascapedia Hiver, wbei-o they have an exposed breadth of about 
ur miles, with a southerly dip S. W. < 10°, and they piobably under- 
s all this area along the shoi-e, although, owing (o the groat pre- 
ilence of debris and drift composed of Silurian and Devonian rocks, 
ith sands and gravels, but few ledges appear between Carleton and 
le mouth ot the Great Cascapedia. 
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Black Cape 
conglomerates. 



i 



Little Casca- 
pedia River. 



Distribution 
eastward of 
Black Cape to 
Grand Pabos. 



Between the Great and Little Cascapedia Elvers, exposures of rock 
in the settled portion of the country are also very few. The shore is 
occupied by beds of sand, gravel and marine clays, but the generally 
red ex)lor of the soil, with an occasional outci'op of conglomerate along 
the back concession roads, which extend inland for a distance of three 
to four miles, indicate that the Lower Carboniferous formation has 
heiHJ a breadth of nearly that extent, A small exposure of grey con- 
glomerate is, however, seen about one mile back from the shore on the 
road leading north below Montgomery's mill, which serves to indic4ite 
the presence of Devonian rocks in this vicinity, and also the general 
thinness of the Lower Carboniferous formation. Between these two 
last-named rivers, the Carboniferous rocks rest apparently upon strata 
of Devonian ago, but westward to the mouth of the Nouvelle they are 
seen at various points to lie against the flanks of the Silurian hills, 
overlapping the underlying Devonian beds. From the moiith of 
the Little Cascapedia eastwaixl to Black Cape, the shoi-c is occu- 
pied principally by Devonian and Silurian strata, but after pass- 
ing the Cape, which is a rough headland of dolerite, we find two 
sets of conglomerates, both of which were in the Eeport for lvS44 
classed as of Lower Carboniferous age. There is, however, a marked 
difference in their character, composition and stratigraphical relations, 
the underlying set being hai-d, dark brownish-red, and with an 
abundance of large pebbles of Silurian fassiliferous limestone and 
trap of the vicinity, and having a dip of S. 50** W. < 60°, while 
the overlying beds are the oi*dinai'y soft red sandstones of Lower 
Carboniferous age, and dip S. 10° E. < 5°-10°. Wo have, there- 
fore, on these grounds separated them, classifying the former as 
Devonian, while the lattei* remains as formerly described. These two 
sets of beds also appear on the Little Cascapedia; the overlying or 
Lower Carboniferous portion is seen in nearly horizontal beds about 
the mouth and for some distance— say a mile and a half-— up stream, 
above which the banks for a mile or more are occupied by rediiish 
clays, passing which, the second set of conglomerates is met with, 
which will be described. under the heading of Devonian. 

Eeturning to the shore east of Black Cape, the red beds of the for- 
mation under consideration are now seen extending eastward along 
the coast, without interruption, except by occasional banks of marine 
clays and sands, to within two miles and a half of the entrance to Port 
Daniel Bay*. At several points, however, as at New Carlisle, Shiga- 
wake Point, Cape Loup Marin and eastward, the shore at low water, 
and sometimes a few feet of the lower part of the cliffs, are seen to be 
composed of Silurian slates and calcareous beds, upon which the red 
beds under discussion rest unconformably. As seen from the water, 
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he sti-atificatioR of the Lower Coi'boniferouH along this part of the 
oast in very nearly horizontal. At timea a slight inclination of two to 
Dur degrees soath-eaet«rly is noted, but the beds are entii-ely nndis- 
urbed. East of Port Daniel to Grand Pabos post-office, the exposnrea 
f Lower Carboniferous rocks ai-e very limited. A small area, with 
II exposed breadth on the shore of 16(1 paces, is seen on the east side 
f the harbor. At Harrington Cove, two miles below the eastern 
ntrance, another small exposure is Hcen in a depression in the cliff, 
nd a third near the contjict of the Silurian and metamorphic rocks at 
'ointc-aux-Bouleaux, about two miloswest of Cape Macquereau. Theee 
ai'ious exposures are in the Itoport of 1 84 1'd escribed under the head 
f upper conglomerates and sandstone ; now, the siliceous conglomerate 
f the Bay of Chalenra is known to be of Devonian age, and to be 
!wociated with the bedu which yield Devonian fishes. 
Lower Carbonifei-ous strata were recognized on the Ronous River, a 
ranch of the Main iSouth-West Miramicbi, whei-e they have an exposed rormatiouBon 
rcadth along the stream of two and a half to three miles ; bnt on the ^ jii™™" 
)ungarvon, a few miles farther south, they ai-e not visible, the grey '"'**■ 
eds of the Millstone Grit overlapping them and i-esting directly upon 
be Cambi-o-Silurian of this locality. With this exception, they have 
ow been tiaced in a continnous belt from Batbui-»t south -westward to 
ha St. John Piver, a few miles above Fredericton ; their distribution 
1 that area will be described in the report accompanying the map of 
bat locality in pi-eparation by Mr. W. Broad. 

F. — DEVONtAN. 

Daring the past season, the extension of this system was '"■'•'herj^. ^ ^|. 
efined along the north side of the Bay of Chalours. The examination Devoni«nfl«hei 
f the bi'ecciated limestone and associated beds of Campbellton, which, 
d staled in the Report of 1B79-80, probably marked the base of the 
ystem, re.>'Qlted in the diwcovery of several Devonian fonna hitherto 
nknown in Canada, among which were Cephalaspis, Coccosteue, &c., 
CMides other i-emains. Immediately afler their discovery, Mr. Foord, 
LMsistant Palteontoiogist to the Sun'cy, visited the locality and secured 

full and interesting collection. The following gonei-a and species 
rom this collection, most of which are new, have since been identified 
nd described by Mi-. Wliiteaves in the Canadian Naturalist, Vol. X., No. 2. 

Fishes. 

Vetailt rrom 
CoCCOSteuS AcadicuS. Cmpbelllon. 

Cephalaspis Campbelltonensis. 
Ctmacanthus latispinosus. 
SbmManthus- Sp. undetei-minable. 
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Crustacea. 
Pterygotus. Sp. undeterminable. 



Mollusca. 

Cyclora valvatiformis. 
Oyclora turbinata 

Difference The Devonian fauna and floi-a of the Campbellton area diflfer mark- 

fempbeiiton ^^Y ^^^^ those of Scaumenac Bay, and indicate that, while the foi-mer 
Bay fcSs™*"** is characteristic of the lower portion of the system, the latter is closely 
connected with the upper portion. During the past season, additional 
collections have been made by Mr. Fooi-d from the beds at Scaumenac 
Bay. Fwm this locality the following genera and species have been 
identified and described \>y Mr. Whiteaves : 



goflsilfl from 
sanmenao 
Bay. 



Measarefl 
wanting. 



Fterichthys Canadensis. 

Diplacanthus. 

Acanthodes. 

Phaneropleuron cwrtum. 

Eusthenapteron Foordi. 

Olyptolepis microlepidotus ? Agassiz. 

CheiroUpis Canadensis. Sp. nov. 

The gap in the continuity of succession of the various divisions of 
the Devonian system, thus indicated by the fauna and floi-a, is fully 
confirmed by the apparent unconformity of the two sets of beds, the 
lower one being inclined at high angles, often vertical, and in places 
apparently overlaid by almost horizontal measures, the other appar- 
ently undisturbed, and dipping at low angles of 7° to 15^. 

The red conglomerate beds of Pirate Cove, which, as ah-eady stated, 
resemble the beds of Lower Carboniferous age, were more closely 
Se°i«ifoph^on examined, and found to be Devonian. They were traced through to 
the Nouvelle Eiver, and found to underlie unconformably the red, soit 
beds of the Bonaventure series. They were also observed to be closely 
connected and interstratified with the grey siliceous conglomerates and 
psilophyton beds so largely developed in this locality. Opposite the 
mouth of the Nouvelle, they were again seen on the post i^oad, dipping 
N. 10° B. < 40°, the dip at Pirate Cove being N. 5° W. < 80°. They 
are, however, directly succeeded and concealed by the Lower Car- 
boniferous beds. 

Between this point and the Great Cascapedia Biver, the typical 
Devonian conglomerates and fish-bearing beds of Scaumenac Bay and 



Relations of 
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mpbellton w«re not noted ; but lying on the flanks of the trappean 

1 Silurian hillR, ledgos of gi-eyinh quartzoHe aandstone are seen at Djatr;b„t<oD 

cr vain, and may represent the Devonian syHtem in this direction. ^\^^''^^''~ 

caebodfl crop out on the road leading back to St. Louia Mountain, JJ^^'^JJJ'" 

u- the Shoolbred post-office, in a small exposure, asHociat«d with 

p at the entrance of the gorge, resting on calcareous and slat; 

urian i-ocks, dipping S. 40° E. < 7 About three miles farther east, 

a distance of 460 pacea from the post road, showing reddish Lower 

rboniferous soil, a low ridge of apparently altered quartxo-fel spathic 

idiil^ine is seen, scparaUxl by about 200 paces from the front of the 

urian escarpment, which in this vicinity rises abruptly for nearly 

)0 feet. These iiuartzose sandstones appear at intervals for several 

les, but no fossils to indicate their exact age were fonnd. East of 

I Oarloton Mountain range, however, in the valley of Green Brook, J'™"*S'v 

lut two miles and a half north of Maria post-office, Iwiges of fos- 

ferous grey sandstone of Devonian aspect occur, dipping S. 50° 

< 60° : those apparently sweep around the western oxti-emity 
mother great trap rid^e which extends thence, with S braak at the 
*h Settlement i-oad; to the Great Gascapedia River, 
n these sandstones and shales of Green Bi-ook, orinoid stems, corals, 
x.'hiopod shells and psilophyton stems were observed. The beds DeTonUn 
re a different strike from the oitlinary Silurian strata, and though bedi nat npan 
. apparently associated with the typical grey Devonian conglomerates *'*'''■■ 
the lower Restigouche, rest upon purple trap conglomerates, which 
emble in chaiacter some of the beds lying at the base of this system 
Lbe vicinity of Gampl>ellton and elsewhere. Farther east on the Irish 
tlement road, and flanking the eastern spur of this trappean ridge, 

ledges of reddish and greenish felspathic and grey ochreous sand- 
ncs of Devonian aspect, with I'eddish and grey conglomerates of the 
al type, in which the dip was not discernible, but a short distance 
til, beds of Silurian limestones and shale dips S. 10° W. < 65°, and 
bably mark the southern limit of the Kilurian in this direction. 
3 presumed Devonian beds just described doubtless mark the basal 
mbei-s of the system as developed in this poi-tion of the Bay of 
ileui-s. 

i'he Devonian strata pi-obably extend in an unbroken belt, under- 
ig the Lower Oarboniferons sediments, fcj the Great Cascapedia, as 
y reappear again in considerable foi-ce on the eastern bank of that 
jam, about four miles from its mouth, with a dip S. < 1°. These 
s may be traced up the river for several miles, where the lower 
mbei-s, which consist of giey siliceous conglomerates, very closely 
ambling the beds of Fleurant Point, rest on calcareous and slaty 
irian beds. No characteristic fossils were found here, but this is 
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probably due to the coai-seness of the sediments, the finer Bh&lee be 
Apparently wanting, or at least not exposed to view, 
m(jg Between the two Caacapedias the surface is largely covered by d: 

BiJ^^j^,. though on the roads leading up the west bank of the Little Caecapi 
ward. several small outcrops of Devonian rocks are seen, as well as along 

back eoncessioR roads. They dip uniformly at a low angle southwi 
On thiH stream, in the vicinity of Bral^ brook, hard dark-red conglo 
rates dip S. < 2" — 4", and are probably the representatives of 
Devonian in this direction, as they ai'c intermediate in position betn 
the calcareous slates of the Silurian farther up and the Lower 1 
boaifei-ouH softer beds abont the mouth of the stream. Farther 
they are also associated with grey sandy Iteds holding psilophyton. 
these localities the dip is low, not more than 7" to 10", but on 
eastern side of Black Capo, hai-d red Devonian conglomerates, aire 
referred to under the section. Lower Carbon if ei-ous, are ween on 
shore as well as along the Post roads in the vicinity, dipping on 
shore 8. 50" W. < 60° and on the roads S. 20° W. < 40°. The exp 
breadth on the shore is about 600 yai'ds, but on the road it is ne 
three-foui-ths of a mile, and extondM northwai-d along the road lea< 
to the back concession for nearly a mile inland. East of this the r 
of this Bj'stem wei'e not definitely recognized, although certain 
underlying the liower Carbon ifcTOus of the Bonavcnture River 
developed along the back roads to the west of that stream have a li 
logical resemblance lo the gi'ey beds described. They contain, 1 
evei', abundance of crinoid stems, and more probably are the cqi 
buibi'arthfl '*'!*'' of the upper part of the Silurian. It has not yet been poss 
mlofOa«il''"°*'"S ** *''^ difficulty of penetmljng the Interior, to ascertain 
not cooneoted i*'^*''*""' "* ^^^ Devonian basin of the lower Rcstigouche and the u 
part of the Bay of Ohaleurs to that of Gasp£, but it is pi-obable that 
form two separate and distinct basins, with ridges of Silurian and c 
rocks intervening. 

R— SlI.CRIAH. 

The rocks of this system have their gi-eatest development in 

northern portion of New Bnmswick and the central and soul 

portion of the (iaspd peninsula. Their general distribution in 

former province has been briefly described in the report of 187 

but during the past season fui'ther explorations have been made ir 

province of Quebec, along the north side of the lower Rcstigoi 

and on the various rivers flowing into the Bay of Chaleurs. 

On the coast noith of Bathurst, their bulk is much reduced b) 

north°of*"*°^P''^"^'"'® ''^'^''S® areas of intrusive dolerite (diabase) and felaite, w 

BWhnnt. have burst thi-ongh the i-ocks of this system in many places, < 



> 



NORTHERN AND EASTERN NEW BRUNSWICK. 



13 D 



reducing the Silurian bods to narrow wedge-shaped areas or patches 
enclosed by the ti-appean masses. It has, however, been found to be character of 
impossible to determine the exact distribution of these rocks, since the £2"^^^ th^ 
country lying between the coast of the Bay of Chalours and the^Jj tho**6lX" 
Upsalquitch River to the west is densely wooiied and entirely unoccu- ^"*^^'* *^^^®^- 
pied. Even the few portage roads that extend a short distance inland 
are impracticable, except in winter or during the driest weather. 
Under such circumstances, the tracing out of the various Silurian 
bands cannot be accui'ately done at present, but from our observations 
on the Upsalquitch River, it is evident that the huge masses of trappean 
rocks seen near the coast do not, as a whole, extend across the entire 
distance to the river. Minor dykes and spui*s, however, probably con- 
nect the two localities, as these are seen cutting the Silurian slates on 
the Upsalquitch. The greater part of the surface is low, or, at least, 
is not broken by any elevation of considerable extent. 

On the north side of the Restigouche the Silurian system has a much 
broader and more extended development. After passing the trappean 
ridges that form such prominent features from Campbell ton almost to 
the Cascapedia River, the slates and limestones which form the bulk |ii]ir"an /north 
of the formation can be travci*sed across their strike for quite fifty miles, chSews.^^^ 
and it is evident from the direction of the several beds on the opposite 
Hhores that they extend directly under the waters of the bay. They 
have at no point any very great elevation, but after ascending the 
somewhat bold escarpment which fronts the shore they form a series 
of table lands from 1,000 to 1,200 feet high, frequently deeply furrowed 
hy the numeix)us streams that intersect this portion of the province. 
Of those the principal flowing south waixi are the Patapedia, Metapedia, 
Scaumcnac, Nouvelle, Great and Little Cascapedias, Bonaventure, Pa bos 
and Grand Rivers. All of these, with the exception of the Pabos, have 
been oxamined, and in all, the rocks of this system are well developed. 

Enquiries as to the character of the country inland lead to the 
Hupposition that on the summit of these table lands, the soil is in many 
places well adapted for cultivation. It is to be feared however that, 
as in northern New Brunswick, their elevation is such that early frosts 
may materially aff*ect the successful carrying on of agricultural pursuits. 

Along the north side of the bay, Silurian rocks do not appear on 
the coast from the western terminus of the trappean ridge below 
Metapedia till we pass the mouth of the Little Cascapedia. Here, (^^^^^ ^,f 
however, about one mile below the entrance of the river, they come ^*^^*{j'^° ^* ^ 
out boldly upon the shore and form a cliff of moderate elevation for^^*'^*^®- 
nearly two miles, or till they meet the intrusive traps of Black Cape. 
At their western exposure the rocks are limestones, hai-d and bluish, 
and contain, with a dip of S. 55** E. < 40**, abundance of crinoids and 
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Black Gap« \jo 
Cape Mao- 
quereau. 



PortDanieL 



oorals. In a fourth of a mile the dip changes to S. 40° W. < 40**, 
evidence of the distui'bing influence of the trap dykes in this vicinity 
being apparent in the partial altering of the limestone and the baking 
or haixlening of the sandy beds. In the next half mile the dips vaiy 
considerably, but thence on to Black Cape they dip regularly S. W 
W. < 45. Small patches of these i-ocks are observable in the mass of 
trap at this point as though they had been caught in its upward thru.st 
Portions of these Silurian rocks are exceedingly rich in fossils, corals, 
crinoids and brachiopods. 

Below this to Shigawake Point, these rocks do not approach the 
shore with the exception of a small exposure at the town site of Mew 
Carlisle, where beds of red calcareo-ai*enaceous shale with a few thin 
bands of limestone are seen occupying the lower portion of the cliti'in 
front, as well as the main road leading inland from the centre of the 
town, on which at a distance of one mile from the post road they are 
overlaid by Lower Carboniferous conglomerates dipping N. 15° E. < 10^, 
the Silurian slates on the road having a dip of S. 50° K. < 5°. At thin 
place also they are cut by numerous dykes of trap, dolerito or diabase, 
which, spreading out, occupy a large portion of the town plot of Carlisle 
from the Catholic church east to the post office. At Shigawake Point, 
about 400 paces below the mouth of the river, sandy shales with cal- 
careous beds come out in the lower part ol a low bluff and extend for 
750 paces, having a dip of S. 20° E. < 60. At Cape Loup Marin similar 
beds appear, capped by Lower Carboniferous sediments, an^ tbeuce 
extend almost without interruption to within two miles of Cape Mac- 
quereau or to Anse 4 la Yieille. At this poiot the contact of the 
Silurian with the metamorphic rocks of the capo can be well studied, 
the formei- dipping S. 30° W. < 35°, while the latter dip N, 30° B. < 85°- 
90°. A full description of the Silurian rocks along this portion of the 
coast is given in the Eeport by Sir William Logan, 1844, page 51-55, 
the details of which it is unnecessary to repeat hero. 

At Port Daniel and vicinity they do not extend very far inland. In 
the immediate neighborhood of the harbor, the most conspicuous mem- 
bers of the system are shown in the great cliffs of encrinito limestone 
which form the entrance. They are also seen to extend north-easterly in 
two or more parallel ridges f I'om the upper pai't of the bay, one, the mont 
northerly, keeping a few hundred yai'ds to the east of the road that 
goes up along the side of the large lagoon ; the strike of this ridge i& 
north-east, the dip varying fi-om S. to S.B. < 50°-90°. On the east 
branch of the Port Daniel Kiver the limestones are underlaid by beds 
of greenish-grey gi'its, dip S. < 60**, which resemble very closely the 
bedsof the Nigadoo in New Brunswick, and which probably mark the 
lower strata of the Silurian or the upper portion of the Cambro-Silohan. 
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h« diBtance of 1,500 paces farther np stream, ledges of dark grey 
black elates occur with a dip apparently unconformable to the 
eriying greenish grittt just mentioned. These are doubtless the 
miDQUs and gi-aptolitii^ beds mentioned by Sir W. E. Iiogan asflnptoiitio 
irring in the middle branch aud mark the limit of the Silunau in^^^L^'^'' 
direction. It is probable, however, that the grey and brown grits 
itioned as overlying the black slates may be, as stated, above the 
er bedM of the Cambro-Silurian, in which case the black graptolilic 
38 of the Port Daniel Bivor would be the pi-obablo equivalents of 
gi-aptolitic slates of the Tl^te k Gauche at the railroad bridge and 
ii-ed to in the preceding report as of presumably Hudson Kiver age. 

D . — C'ambro-S 1 l uria m . 
he rocks of this system in the Gasp^ peninsula have in preceding 
IS and reports beon distinguished under the general heading of the 
bee group. During the past season the examinations of them Eiplontiou 
e principally carried on in the vicinity of Cape Atacqnereau and >yetem. 
ice eastwui-d to Grand Pabos post ofSco. In addition, a brief ex- 
ion was made on the Dungarvon and Renous Bivers, tributaries 
le Alain South-Wesl Miramichi, whore the breadth of this system 
ascoi-tained and the eastern limit of the central granitic axis fixed, 
results of this exploration will be shown on the map sheets illus- 
iig the geology of tho eaBtern portion of the province of New 
iiswick. 

I the vicinity of Capo Macqiiereau two sots of rocks aro apparently 
ilopod, one of those has already boon mentioned as occurring on 
streams that flow into tho head of tho Port Daniel lagoon and has ^"•^**"i'**' 
1 referred to this system, as it evidently imdorlies the basal bods ofi"'""- 
Silnrian seen there. Tho other set is much more highly mota- 
phic and in addition has a dilTerent strike. It will be described 
)r the heading Pre-Cambrian, in which system it has been pi-ovi- 
iiliy placed. 

tio rocks which it is now proposed to classify as Cambi'O-Silurinn 
) been described by Sir Wm. Lognn, report 1844, Thoy do not appear 
.ho shore west of the Cape Macquoreau lighthouse, but on the 
t to tho cost, about two miles from tho end of the cape, a series of 
I distinct to a largo extent, both in lithological character and strati- 
)hicnl position, from tho more crystalline strata of the ca[>e, aro 
. In tho vicinity of tho Mahy Islands, whei-o these Cambro-Silui'ian 
:s aro first well observed, they dip S. 20" E. < 55° along the shore, 
dip on the Islands being moro easterly, or E. 10° S. < 40°. Tho 
amorphic rocks of tho Cape, however, have a quite regular strike 
7. 30° N., with dips of 75° to 90°. 
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Characters of 
the two sets 
distinct. 



\i\ 



Development 




East from the Mahy Islands to Grand Pabos the rocks consist largely 
of felspathic slates, bix>wn and ochreous, dark green, splintery elates 
and shales with calcite, and brown and grey sandy schists. In addition, 
thin beds of purple and gvey slates are found, with green chloiitic and 
epidotic ix)cks. A few beds, slightly tulcose, occur, but the great bulk 
of these sediments seem to belong to a newer series, being much less 
crystalline in character and much more sandy than the metamorphic 
rocks in the vicinity of the lighthouse. 

The apparent want of conformity mentioned as occurring aloo^ the 
shore is also evident on the East Branch of the Port Daniel River, 
where the black slates and associated beds, though a good deal disturbed, 
appear to strike almost at right angles to the felspathic gneisses ^vhich 
occur farther up the stream and which wo have connected with the 
crystalline felsites of the cape. They are therefore for these vai-lous 
i*oasons provisionally divided into two series, though the exposui-et* in 
this locality are not of sufficient extent to as yet warrant their com- 
plete separation. 

In the pi'ovince of New Brunswick, the explorations on this system 
were confined to the Dungai'von and Kenous Rivet's, the latter a branch 
development ^^ ^^e Main South-West Miramichi. On the former the finst exposures of 
^f^JJ|sJ55th-^Cambro-Silurian were seen after pjissing the Carbonifei-ous sandBtones 
Mimmichi. about two milcs below King Brook, a small branch from the south, 
where haixi green chloritic slates with softer bands occur, dip S. 10° 
B. < 65°. These resemble the beds seen farther north on the Nigadoo 
and elsewhere. Above this the band of black ii*ony slates which forms 
so marked a feature in this gi*oup, is met with, dip S. 20° B. < 50°, 
associated with green grits. Further up, above the mouth of the Little 
Dungarvon, pui-ple quartzites similai* to those observed last year on the 
Main South West wore seen, and these continue up to the contact with 
the granite near the mouth of McConnell Bi*ook. 

Above the Upper Falls on this stream the granites, which are of the 
usual coarse red variety of the interior, are associated with bands of 
gneissoid rock; but the exposures are too limited to enable us to 
separate the two series. Passing to the Renous River, rocks of this 
system were first met with about a mile and a half below the mouth 
of the Little South Branch. Thence to the Upper Falls no granite was 
seen in situ, although some granitic debris was obsoi-ved on the portage 
road up the river. It is not probable, however, that the granite ap- 
pears in mass on the stream below the Upper Falls, but crosses above 
and sweeps round by the head of the river northward to the Little 
South-West Miramichi. 

The pi'incipali'ocksofCambro-Silurian age, on the Renous, ai*e bluish 
grey and purple slates, with softer gritty and slaty quartzose rocks in 
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s Upper part, dipping S. "JS" E. < 60°, in which i-eapect they reBembIa 
le bedn seen on the Diingarvon to the south. 

A . B, — Pbb-C'am bria n . 

The general distribution of this Byntem htiB been given in preceding 
:portH, and the only additional areas which are now claBsed under this 
?ad are the i-ocks of Cajie Macquereau and Port Daniel River. As 
(veloped on the upper part of this Btreani, they consist priiicijjally of 
ird rubhly fclspathic and raicaceoiw gneiisBic rock with quailzose 
icaceouH, talcoRC and chlorltJc schiHtH. They are, ae already elated, 
lite distinct lithologically and Hti-atigraphically from the black slate 
'ambro-Silurian) scries of the river j the etrike of the latter being 
nth-west, while the older sciieB stiike north-west. 
As first seen along the t«hore, about a mile and a half to two miles 
est of Cape Macquereau, these Pre-Cambi-ian i-ocks are directly over-Cap« 
id by Silurian strata. They consist of hard dark- I'oddish felspalhic 
hist, including some thin bands of talcoso schist. Some of the mica- 
ous schists hold disseminutcd grains of clear quartz. About the end 
the capo the locks ai-o hai-d grey quartzites with crystalline fei- 
athiu and talco-chloritic schists. Thoy have a ati'ike .N, 60° W. and 
p at angles of 15° to W, and they un con form ably underlie the softer 
own and grey sandy bods scon along the coast farther east. As a 
ries they very closely roscmblo poitions of the i-ocognized Pi-o-Cam- 
ian ixicks of soulhern New Brunswick. 

The ovidence at present at oiii' disposal, therefore, shows that u marked 
Horeuce exists between the two groujw that make up the area known 
the Quebec group at this point. The lowest portion, however, at 
d in the vicinity of Cape Mactjuei-eau, may not be older than the 
j^al part of the Cambrian, but from resemblance to Pro-Cambrian bods 
Now Brunswick and the lack of typical Cambrian |tnch us is there 
cognized, it has boon deemed best lor the present at least to separata 
o older portion under the heading Pro-Cambrian, and it has therefore 
en provisionally assigned to that system. 

Ebuptite and Irruptive Books. 

Tho general distribution of those i-ocks in northern Now Bruns- 
ck and about tho lower Rostigoucho was given in last repoi-t. Dwtribntioa 
iring the past season their distribution along tho north side of thecholaun. 
ly of Chalonrs was more particularly noted. In this area the dolorites 
diabases extend in an upi>arcntly unbroken bolt from their fii'st out- 
op about four miles below tho mouth of the Metapedia to the Nou- 
lle near the upper bridge, where they are in contact with foesiliferons 
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lurian beds and hold piecet* of the latter in their luasH. The lower Biuk Ckp*' 

if the Devonian, od the other hand, in addition te large inasHeH of 

ferouH Silurian limestone, include fi-agments of trap and are thus 

itly of later origin than the latter. 

New Carlialo alwo the Silurian Hhalen and calcaieoiis bandn are 

' fi-equent dyken, generally of small size, which spread out and NowCariisie. 

y a large portion of the town site. Here the Devonian lieds are 

ng- 

the New Bninswick Hide, the traps of the Bay of Ohaleni-n were 
irther traced south of Dalhousic, along the Benjamin, Iiouison, 
)harlo Rivei-s. They were hei-c found to have a breadth of fiom 
to ten miles, and to contain in places nari-ow wedge-shaped banina 
irian slates, limestones and conglomerates. The dark biown fel- 
)nglomei'ate, described in report 1871'-80, page 20d, in an appar- 
well sti-atiSed i-ock in places, and though frequently intei-sected 
interstratified with beds or dykes of ti-ap, has been for the present 
d as of Silurian age, 

t westeiTi limit of these tmppcan masses towai'ds the Upsalquiteh 
ot yet been definitely determineti owing to the impracticable 
ctor of the country, and the connection of the large area on the 
a and Louison Rivet's with the (juite extensive outei'ops seen on 
psalquit<>h above the forks of that stream ban not l>een traced, 
luntry iotei-vening being generally low and swampy. 
) somewhat extensive development of the trappean rocks, as will 
en by the map, greatly i-educes the breadth and area of the A"»''f i"p" 
in beds, which strike across from the XTj>sali|uilch to the Bay "^^ "'","' J'!!"^' 
ui-s. This reiluction has been effected in places, probably by the ofChBienn. 
g and crumpling of the various members of the Silurian in their 
ty, the evidences of which are visible in the frequent exposures 
the shore of the bay as well as on the Upsalquitch River, where 
folds occur at short intervals. The general breadth of the trap- 
masses on the lower Restigouche is from eight to ten miles. This 
with the bi-eadth of the Uharlo area, which is about the same, 
le areas further south in the vicinity of Belledune and KImtree, 
I give a total width for these igneous i-ocks of not less than 
y-four miles. 

might be expected, the pi-esence of snch a bulk of rocks of this 
e has had a mai-kcd influence on the character of the country, the ^^f ""**'"' 
le of which is in general rough and the soil poor and scanty ; and 
factfl doubtless account for the sparsely settled condition of this 
in of the pi-ovince. Where the surface is underlaid by the cal- 
ls and argillaceous Silurian rocks, however, the soil is excellent 
le settlements ai'e therefore, as a rule, confined to such areas. 
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laboratory of the Survey from samples that fairly represented its qual- 
ity, with a result of rather more than five ounces of silver to the ton. 
This percentage may vary slightly either way. Another locality 
since opened up is on the Elm Tree River, about four miles 
from the mouth. The country rock at these localities is a hard 
metamorphic slate. The vein at the latter place is much better 
defined than on the Nigadoo, and has a width of from six to seven 
feet, often breciated and porphyritic, canying galena, blende, iron 
pyrites and sulphuret of copper, associated with quartz and calcite. 
The rocks ai*e a good deal bi*oken up, and the metamorphism may 
be largely due to the local intrusions of trap rocks, which form such 
extensive ridges in this area. Sufficient work has not yet been done 
to determine the actual value of the mine, a shaft having been but 
lately started. 

As the strike of the rocks at the Nigadoo mine would run directly to 
the Elm Ti*ee, it is possible that the two may be portions of one vein 
much bi-oken up, the character of the country rock being similar as 
well as the quality of the ore. These deposits occur in rocks very near 
the base of the Silurian system, possibly transition rocks between 
the latter and the Cambro-Silurian. The locality on the Elm Tree 
River is to be developed at the first opportunity, and, it is to be hoped, 
with satisfactory results, as it is probable the opening of other similar 
mines in this area will depend largely upon the success met with in 
this case. An analysis of the ore from the Blm Tree mine, made in the 
laboratoiy of the Survey, gave a little over seven ounces of silver to 
the ton. 

Gold. — Nothing further has been discovered under this heading, with 
the exception that on one of the bi*anches of the Mii-amichi a small 
piece of gold-bearing quartz is said to have been found fixed in the end 
of a saw log which had come down the stream, in which case it might 
have been knocked off some one of the many quartz veins that inter- 
sect the siat«s and schists of the upper portions of these streams. The 
locality is not definitely known, but it goes to establish the probable 
occurrence of gold in small quantities in this portion of the province. 
Pei'sistent and long-continued search has, however, up to the present 
failed to find gold-bearing quartz veins, in so far as we have been able 
to ascertain. 

Apatite, — Apatite in quantity sufficient to be profitably worked was 
reported to occur in the trap i-ocks of Black Cape, New Richmond. 
The locality was visited and specimens obtained, of which an assay 
was made by Mr. Hoffmann. The result, however, was very unsatisfac- 
toiy, the amount of tribasic phosphate of lime being only about the 
half of one per cent. 
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"opper Ore. — Towardu the ctoae of the ueoson a few dajm wore epent 
the oxamioation of the ore depoctite of Woetmoi-land and Alboi't 
Dties. Of these the tbrraci' ia ea[>ecially int«i-otjting, in view of \\» 
irrenco in Cai-bonifbi-oua oodimontu. The locality \a about two milea 
th of DorchoHtor, and the ore is found in the basal portion of the 
Iftone (ii-it, or very near it^conUtut with the rod marlw of the Lower „ . 
iKiniiieroutt. The oro m found botii aa carbonate, frequently ce- (^p*' ■n'n 
iting the pebbles and filling the paste of the grey quartzose con- 
nernle, which forms the base of the Millstone Grit, and also as grey 
per ore or glance, which occurs apparently in pockets in the over- 
Lg or gritty beds. As might be oxpeuted, ttie carixtnate appears Xo 
nost plentiful in the vicinity of plant remains, the organic matter 
vhich has undoobtedly precipitated the copper from solution. In 
various openings which have been made for nearly two miles along 
face of the CHcarpment that runs north from Doi-chester Corners, 
ore is xeen in lenticular masses vai-ying in thickness fi'om a few 
les U> several feet, and should it prove to l)0 continuous on thedip to 
extent, would be of gi-eat value, as the quality of the ore is good 
the mine very oai^y to work, both from the nature of the rock and 
facilities for di'uinagc. The I'ocks, sandstones and conglomerates 
uniformly S. 5" 10** B. < 35. Active operations were commenced 
bis locality in the fall of 1881, but are now liuspondod. pending new 
ingements by the company. The occurrence of copper oi-o in this 
nation is quite common, but the quantity Is generally too limited 
le pi-ofitably worked. 

he only other deposit of copper ore known In this area is that seen 
the Beech UJIl road, about a mile and a half oast of Momi'amcook Uemmnim 
ner, where the oro is associated with purple fluor spar and barj'ta ; Uryumin 
whole liirming a vein of two to six leet wide, and e.ftending for 
;ral hundred feet. The quantity of ore is very limited, and the 
jta Is too impuio to be of any great economic value. Opei-ations 
■led on foi-merly at this locality have long since been abandoned. 
. second de|)08lt of copper ore was examined in Albert county. It 
u-son a small bianch of the UpjK^r Salmon lliver, about two miles 
I of the i-oad leading from Hillside P. O. to the New Ireland road,^^^^^™ 
about eight miles south of Elgin Corner. The location is known 
illy as the Goodfollow Mine, and consists of a vein which is tolerably 
I delincd, carrying copper sulphuret with a little peacock oi'e and 
K>natc, with ii-on pyrilos In a quartz and calcite gangue, mostly the 
ct', and situated In the taico fclsjmthic and chloritie schist of Pre- 
fibrlan age. The breadth of the lead is from ntteen to twenty-five 
, and it has a direction nearly east and west. The quantity of 
)haret of copper la some portions is considerable, but sufficient work 
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has not yet been done to determine its true value. Another deposi 
uimilar in character, in rock of the same Icind occura on the head wHte 
of the Coverdule, about tive miles noi-th-oastarly, but this aloo han n 
been eufBciently opened to ascertain its value. 
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The accompaoyiDg report on the Geology of the Gaape peninsula, 
continuation of the work of the past seasoD, ie herewith 8ub- 
itled. The examinationB were for the most part confined to the 
cinity of the coast, bill several excm-sions inland were also made, 
-incipally on the Kivei-s flowing into Gaitp6 Bay. My aeBietants dnring 
e past season were Messi-s. A. P. Low, T, D. Peers and H. P. Brnmell, 
B two former of whom had been with me during the previous year. 
addition to the geological investigations, a large amount of topo- 
'Sphical work was done, including a chained survey of the post road 
^m Little Pabos to Ga»-p^ Basin and thence along the south shore of 
c River St. Lawrence to Grand Metis, whence connections were made 
ith the Intercolonial railway at Little Metis and Sayabec stations, 
le back concession roads and others connecting with the shore, as 
^ the entire coast-line were measured by pacing and the various rock 
posiu-es carefully examined. 

Our thanks are especially due to Mr, Joseph Eden, Harbor Master of 
isp^, to Messrs. J. and E, Collas, and to H. Bouthillier, Esq., for 
,riou8 favors. 

Many new &cts wei-e obtained in regard to the distribution of the 
veral formations, more especially afl'ecting the Lower Carboniferous 
d Devonian, and the relations of the vwioiis members of the so-called 
lebec group, to which particular attention was directed, have been. 
a ti'ust, more clearly defined. 

I have the honor to be. 

Sir, 
Your obedient servant, 



Ottawa, May, 1883. 
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ia\ HyMtcmri And formutionf desciibcd in thi» ropoit 

nFEBOUH. 1. liOWER. (BoTiaventure,) 

IAN. (Gaap<^ nandstonc iwrion.) 

AH. (Gafpd limestoDO floi'ioe.) 

o-Sn-UBUN. ) 

> (Quebec group.) 

IS Rocks. 

G,—Cahiiunifebou8. 

rbonifer&us. — In the report for laut year it wae dtatod Dirtrihution of 
)f the Quebec gi-oup (Cambrian and Canibi-o-Silurian) Carbon if onms 

at a diHtance of a mile and a half oast of Grand 
ust weHt of the Grand Pabos, P. Q. At this place 
bonifei-ouH bods, which have been wanting for about 
iM, are again developed in cuntiidcrable force, and 
ly hoi'izontal, soft, red sandHtonoH and oonglomeratcH 
■po. Those extend eastward, and at the Little Pabos 
breadth of about two milos and a half, resting upon 
urian slates and limestones. Thence they crosf the 
a oontinuons area along the shore to near the Grand 
n the road up the west Ht<le, at a distance of three- 
ilo from tho mouth, they ai-o again seen to overlap 
Q Silurian sti'ata then occupy both banks and form cliflti 
D D 1 
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of considerable height. Between the Grand Eiver and Breche &Manon 
Brook, another Carboniferous area of small extent is found, the Siluiian 
strata coming out to the shore again at the latter stream ; but from Breche 
& Manon eastward the i*ocks under consideration extend uninterruptedly 
to White Head at the west side of Perc^ Harbor. The northern bound- 
ary cannot be traced continuously, but at various places on the back 
concession road, the junction with the Silurian, and fui'ther east with 
the Devonian on the Branpits Brook and at other points between that 
brook and Perc^ village, can be easily perceived, and clearly indicates 
that inland the Lower Carbonifoi-ous has a very limited development. 
At several points along this part of the coast it is seen to rest uncon- 
formably upon the Siluiian or Devonian strata, which occupy the beach 
and fonn the lower part of the cliffs. Notable examples of this occur 
in the vicinity of Breche & 3Janon and at White Head, at which latter 
place slates and limestones come out to the shore and occupy the entire 
headland for several hundred yaitls. East of this point another small 
patch of these i*ocks rests upon Devonian strata and extends back fi-om 
the shore for about half a mile, but a larger and much more important 
area is that of the Perc^ Mountain, where the red sandstone and con- 
glomerates described by Sir W. B. Logan (Report, 1844) are seen to 
constitute the upper part of that elevation and to rest upon another set 
of conglomerates somewhat siniilar in character, but unconfoi*mablo in 
position, and presumably belonging to a lower horizon. 

The only other deposit of this age, obsei'ved by us on the mainland, 
is found on the north side of Mai Bay, extending for a distance of a 
mile and a half up the Mai Bay River, where, as at Perc^, they arc 
seen to rest uii conformably upon Devonian beds. The same relative 
position is seen to the east, at Grand Briant Brook, where the lower 
beds terminate. They extend about one mile and a quarter inland, 
where they rest upon reddish beds, presumably of the Gaspe sandstone 
series. 

The surface of Bonaventure Island, three miles southeast of Pei-c^, is 
also occupied by Lower Carboniferous rocks, and the name given to the 
formation by Sir W. Logan, was derived from it. In the cliffs at the 
northeast end of the island, conglomerates are seen like those which 
form the base of Perc^ Mountain. They are undoubtedly connected 
with these beneath the intervening water, and they hold a similar 
unconformable relation to the beds which rest on them. 

It will be seen fi'om the foregoing and by i-eference to the Geological 
Map (1866), that important changes have been made in the described 
distribution of the Lower Carbonifei*ous of this ai*ea. These changes 
have been based on lithological and ntratigi'aphical evidence, which 
shews that mueh of the conglomerate formerly styled Bonaventure, 
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undorlios unconformably the t3rpical Bona venture beds, while in its 
composition it exactly resembles the Devonian conglomerate of the 
upper part of the Bay of Chaleurs, which was also formerly regarded 
08 of this age, but which is now, from the discovery of distinctive 
Devonian fossils in interstratified bods, plainly recognized as belonging 
to a lower hoiizon. 

The chai*acteristicrt of the i-ocks of the Bonaventure formation have 
been fully described in former reports, and the changes referred to in 
the distribution will be shown on the maps now being prepared. 

F. — Devonian. 
In former reports of the Geological Survey, on the Gasp^ peninsula The Gaep^? 
C1844-1S57 and 1863), the rocks which we now propose to discuss described in 

. ,/-, . J former reiK)rti§. 

under the head of Devonian, were described as the Gasp^ series, and 
divided into two groups, the Gaspd sandstones and the Gaspd lime- 
stones ; the former of which were considered to be of Devonian age, 
while the latter were assigned to the horizon of the Lower Helderberg. 
It is evident, however, that a portion of the latter can, on pal aeon tologi- 
cal grounds, be now included in the Devonian also (see Vol. II., Part 
I., Pal. Fossils), while, in the upper part of the system, we propose to 
include a considerable thickness of conglomerates, which in former 
ycai-s were regai-ded as a part of the Bonaventure or Lower Carboni- 
fei*ous formation. The reasons for this change are founded, as already 
stated, on both lithological and stratigraphical evidence. 

The most easterly exposures of Devonian rooks described in my last 
report (1881), are in the vicinity of Black Cape, New Eichmond. 
Below this point, if they exist at all along the north side of the Bay of 
Chaloui*8, they are concealed from view by the nearly horizontal beds 
of the Lower Carboniferous. A small outcrop of sandstone and con- 
glomerates of Devonian aspect was, however, noted by Mr. Loi*d, on 
the Bonaventure River, as occurring between the Lower Carboniferous 
and Silurian rocks, which would tend to shew that, for a part of the 
distance at least, Devonian sediments had been deposited in this 
direction. 

As we approach Pored, we find on the back concession road, in rear uppor bcdu of 
ol Cape Cove, in the beds of several of the brooks which have cut rear^f^CajS" 
channels of considerable depth, ledges of hard grey and brown quartz- ^°^®* 
ose sandstone in a nearly horizontal position, which doubtless belong 
to the upper portion of this system, and it is very probable that in the 
rear of Perc4 and about the heads of the streams which flow into Mai 
Bay, these rocks have a considerable development, the newer measures 
being confined to a narrow strip of from one to two miles in width 
along tho^shore. 
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In the Irishtown settlement, about two miles and a half west of the 
junction of the back concession road with the post road, near the village 
of Perc^, the Devonian rocks are SQen to appi*oach nearer the coasL 
High hills of conglomej*ate, with beds of hai*d grey and brawn sand- 
stone, are obscived in close contact with the soft red beds of the Car- 
boniferous, while the numerous springs which are seen to issue fi*om 
the side of the hill for a distance of over a mile along the road, indicate 
the line of junction between the two formations. The marked differ- 
ence also in the aspect of the two sets of beds, serves easily to define 
them. The older conglomerates are the same as those which form the 
basal portion of Perc^ Mountain, and those about the upper part of the 
Barachois of Mai Bay, and which underlie the Bonaventure, developed 
about the mouth of that Eiver and along the coast to Grand Bnant 
Brook, and have been already briefly alluded to in our remarks on the 
Lower Carboniferous. 

On the i"oad from Perc6 to Mai Bay, which passes over the western 
spur of the mountain, the rocks of this system are seen in considerable 
variety. The conglomerates just described, wihich we have now 
assigned to its upper portion, are continuously exposed to the point 
where the road suddenly turns down the northern flank, and the line 
of contact or overlap of the Bonaventure, is seen about two hundred 
yards to the right, in a depression down which flows a small bi-ook to 
Perc^ Harbor. At the highest part of the i*oad, lai*ge ledges containing 
abundance of limestone pebbles, which hold fossils of Silui-ian age, dip 
N. 55^. B. <30°. Descending the mountain to the north, outcix)ps of 
grey fossiliferous limestone and shale are noted, which are probably 
the continuation under the mountain of the beds seen at Mount Joli, 
presently to be described. Further north, towards Mai Bay, the i-oad 
is strewed for some distance with blocks of grey Devonian sandstone, 
and grey and black sandy shales, which belong to the first h&k 
seen on the shore section south of Mai Bay beach, and which uncon- 
formably ovei'lie the calcareous slates, limestones and sandstones of 
Pei'C^ rock and the Blowhole cliffs. The last exposures seen on the 
road to the south of the beach, are fine reddish brawn conglomerates, 
which dip N. 20°. E. < 80^ 
Three series of It would appear, therefore, that in this limited area we have three sete 
straSu**'' of Devonian strata exposed : the upper, consisting principally of con- 
glomerates, with intei*stratified beds of sandstone ; the middle, of sand- 
stones and shales, with some conglomerate beds ; and a lower, largely 
calcareous, and containing considerable beds of limestone. The rela- 
tions of these we will now consider. 

Crossing the Barachois of Mai Bay, we find a considerable area of 
conglomei*ates, developed along its noi'th side and extending eastward 
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eter, a portion of which have already been described 
I of Lower Carboniferons. The lower bods first come 
he road up the north side of the Mai Bay River, about 
, half west of the ferry, and consist of hai-d brownish- 
■ conglomerates and sandstones, the former containing 
lebblee of limestone, jasper, white and yellow qnai-tz and 

are undoubtedly the equivalents of those which form 
t of the Perc(S Mountaia, towards which they dip in a 
;''-75''. E. < S'-IO". These in turn overlie the sand- 
les of the Gnsp<^ series proper, which are developed on 
ir for several miles, and form a basin of considerable 
eil on the south by the Perc^ auticlinal. Eastward, 
St. Peter, these rocks are first met in a small cove, jnst 
the road strikes across the peninsula to Anee i^ Brillaut, 
;ontinue to the end of the Point, and occupy its entire 
ir west an Point Jaune on the north shoi'e. These beds 

in the Report of 1844, under the head of Limestone 

and a detailed section is given in the appendix to that tbichaeu in th 
■82, in which the thickness, as exhibited along the coast, """" 
56 feet, 
en by reference to this section, that a marked similarity 

of the beds which constitute the upper portion of the 
<ne series, though the latter lacks the heavy beds of 
which form an important feature of the series under 

le strata, on the north side of Point St. Peter, is constant 
)eing S. 85°, E, < IC-SO". ; and at its extremity they 
nail island lying half a mile distant, and which probably 
tact with the Bonavonturo formation. If we suppose the 

the mainland and this island to be occupied by the con- 
ier discussion, we may add a farther thickness of 250 to 
t already given for the shore section. This would gi''^ j^j^l^i^^^^jf 
nembor of the Devonian, an entire thickness of ^t*""* 5J™£J^'(,f u, 
iveral fault*, however, of greater or less extent, rendei- 1)*'!™'"!- 
iremente very difficult. 

lortion of the Devonian, known here as the Gasp^ sandstone 
uch greater development, and comprises the bulk of the 
3h belong to this system. It is distinct in lithological 
n the series just described, in having a great preponder- 
mdstones and shales, as well as an abundance of contained 

The descriptions of the various members of the series 
le Geology of Canada, 1863 (pp. 394-96), and elaborate 
detailed measurements, are contained in the Report of Pi-o- 



Faults. 
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gross for 1844. From these, their entire thickness is estimated at 7,03G 
feet. They occupy the whole area of Gasp^ Bay, from the contact 
with the limestone series, on the north side, at Little Gasp^, to the 
overlap of the upper conglomerates at Point Jaune, on the south shore, 
about two miles and a half west of Point St. Peter. Here the two 
series are brought into contact by a fault, the extent of which 
' cannot be accurately estimated, but judging from the chai*acter of the 
beds on either side, it cannot be very great. 
Mofit southerly Thc most southerly exposures of the Gasi)^ sandstones are seen on 

exposures of ./ jt j. 

the (Jasp^. the coast between Percd and Mai Bay. About half way between these 

SHndstoucs. 

two points, grey and brown sandstones, fine conglomerates and soft 
red and grey shales, the coanser beds (containing abundance of plant 
stems, often of large size, with thc bark tui'ued to coal, are seen in 
imconformablo contjict with grey calcareous shales and limestones of a 
lower series, on the one hand, and with the hani, dark red conglome- 
rates just described, on the other. These are undoubtedly the equiva- 
lents of the upper part of this series, as seen on the south side of Gasj)^ 
Bay, and have a quite regular dip of N. 20°-30^ E. < 60-701 An 
anticlinal structure is evident along this part of the coast, by which 
the lower or Gaspd limestone series is brought to the surface, since on 
the post-i-oad, a short distance inland, grey shales and limestones are 
seen to dip S. 25° W.< 40^ The exposures of the sandstones and 
associated beds terminate on the shore just before reaching the Mai 
Bay Kiver, about three miles from its mouth ; the intervening ai-ea 
being occupied by the alluvial island and the waters of the Barachois. 
The rocks of the series have a considerable development on the 
several rivera that flow into Gasj^^ Bay, where they lie in shallow 
basins, bounded by the anticlinals, which bring into view the strata of 
w?th iutcnfen- ^^® lower or Gasp^ limestone scries. These basins are at least four 
ing anticlinals. |j^ number, the dividing anticlinals being known as the Hildomand, the 
Tar Point, the Point St. Peter, and thc Percd, the most southerly 
yet recognized. On the south side they rest upon ix)cks of thc 
Silurian system. The whole formation may therefore be said tooceupy 
a geosynclinal basin the western limit of which has not yet been traced, 
but which will probably be found to be continuous with the basin recog- 
nized on the Casca2)edia Eiver and thence extending to the Metapedia, 
Further explorations about the head waters of the York and Bona ven- 
ture Rivei's will be necessary to determine this point. 
FobbU plants. As already stated, this series is distinguished from the lower by the 
abundance of plant remains, among which, fi*om various places around 
Gasp<$ Bay, the following have been determined by Dr. J. W. Dawson : — 
Protoiaxites Logani. 
JJepidodendron Gaspeanum. 
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Lepidophloios antiquus, 
Leptophleum rhomhicum, 
Fsilophytan princeps, 

rohustius. 

elegans. 

glabrum, 
Nematoxylon crassum, 

" tenue, 

Stigmaria areolata. 

" minutlssima, 
Bidymophyllum reniforme, 
Calamites inornatus, 
Annularia laxa. 
Arthrostigma graciU. 
Gyclostigma densifolium. 
Cordaites angustifoUa. 

Such full doBcriptions of this formation have already been given in the p^g^ipti^jn, |„ 
Geology of Canada, 1863, pp. 394 to 404, and pp. 880-86, as well as ^b^^«^«'^ «f 
in other earlier repoils, that further descriptions here are considered 
unneceflsaiy. 

The lower division of the Gasp<5 rocks in the reports previous to^ ... 
1872 was styled the Gasp^ limestone series and assigned to the horizon s^on® series, 
of the liower Helderberg or upper part of the Silurian system. In Vol. 
II., Part I., PalflBozoic Fossils, however, published in that year, the strata 
which composed the series were divided into eight parts, the entire 
thickness being estimated at 2,010 feet, of which the two lower mem- 
bers, representing a thickness of 160 feet, were stated to be probably 
Silurian, while the two upper members, aggregating 800 feet, were 
Devonian about the horizon of the Oriskany. The remainder, or 1,050 
feet, wore considered to constitute transition beds. During the past 
season, however, a considei*able collection of fossils was made on the 
upper part of the Griffin Cove River, at the peaks of the Ruisseau de 
la grand Carri^re and for a short diHtance below. The strata here are 
very near the contact with the rocks of the Quebec group, and the 
fossils are from the lower division of the limestone series. Among 
them Ml*. Ami, of the Palroontological department of the Survey, has 
recognized : — 

Zapkrentis cingulosa. 
Strophomena punctulifera. 

inequiradiata. 

perplana. 
Orthis aurella (?). 
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Atrypa reticularis. 
Aihyris {Meristd) arcuata. 
Lingula Lucretia. 
Spirifera cycloptera, 
PleraniteUa (allied to P. venusta). 
Orthoceras. Sp. undet. 
Illoenus (jpygidium), 
Dalmanites Anchiops. 

Exposure near The fii'st exposures of the rocks of this series are found in the vicinity 
Perc^. ^^ Perc^. They pi-obably constitute White Head, to the west of Perc^ 

Harbor, where they unconformably underlie both the Lower Carboni- 
ferous and the Upper Devonian conglomerates, though the paucity of 
organic i*emains leaves the exact age of the strata at this point some- 
what uncertain. But at Mount Joli and along the shore north, for some 
distance, they are well seen in the high cliffs that form the Mui-ailles 
and Barry Cape. They also form the detached mass known as Perc4 
Bock. Inland they were recognized on the post i-oad to Mai Bay, after 
Anticlinal axi ^^^sceuding the Mountain. In places along this part of the coast these 
strata are brought into view through the wearing away by the action 
of the sea, of the overlying sandstone series just described. The rocks 
thus exposed consist of grey calcareous shales, slates and sandstones, 
with bands of hai*d quartzose rock and reddish and grey limestones, the 
latter often veined with calcite. Though much disturbed in places, 
these strata have generally nearly vertical positions. They dip on 
the seawai-d side N. 20°E.< 60^-90^^, and along the road S. 25** W. < 40", 
showing clearly the presence of an anticlinal by which these lower 
strata are brought into view. This anticline is also well marked at 
several points along the coast, as well as at Mount Joli, where its exten- 
sion carries it seaward to Perc^ Eock, separated from the mainland 
by several hundred yards. This rock received its name fvom. the fact 
of its being pierced or perforated by two holes, doubtless worn in the 
strata by the restless surge which comes in with terrific force at this 
place during an easterly gale. The arch of the outer wall fell in 1847. 
Perc6 Rock and The Eock consists principally of hard brownish-red limestone with 
the Biow-hoie. ^jj^q ghales and fine conglomerates in a nearly vertical position, and 
resembling in character the beds seen along the coast towards the 
great Blow-hole. They abound in fossils, brachiopods, tribolites, &c., 
in a collection of which the following species have been recog- 
nized : — 

Strophomena BlainvUlei. 

" TulUa. 

Zaphrentis cingulosa. 
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hrentis corticata. 
netes Ctmademit. 

" Daatmx. 

" Antiopa. 
}aa mvacvlota. 
nfera cycloptera. 

" Gaspems. 
tyostoma ventricosutn. 
tyceraa lortuosmt. 
dontopsa ventricosa. 
ttocoeiia fiabellitet. 
haceras, sp, nndot. 
Imanitei AncMops. 

nenn wei-e collected mcwtlj from the Split (Perc6) Bock Fowim from 
shore adjacent, bnt from the coast two milos north or 
sliff known as the Blowhoio a few fossilM were also 
ig which were recognized : — 
rifera armoaa. 

" cycloptera. 
aarison of the forms foond at Porc^, with thone described 
1 Cove Rivertbe parallelism of the beds at tho two locali- 
It will also bo obteryod that moat of tho species aro 
an, and belong to the lower portion or probably tho 

of the Oriakany formation. 

between Mai Bay and the north side of Crosp^ Bay no 

similar to those under eonsidemtion, but on the soverftl 
a; into this poi-tion of the gulf they have been recog- 
ought up by the various anticlinals already mentioned. 
development, however, is on tho north side of Gasp£ 
ey form the bold headlands of Cape Gaapd and Shipship ll"iS. "" 
iwer 600 lo 700 feet pei-pendicular above the tide, form- 
nity of the cove fingor-like projection which oxtonds 
I Hosier Bay. They aie seen in contact with the upper 
3a at Little Gnspi? as well as in tho Dartmouth Bivor to 
e there appcai-s to be a gradual paisagoofthebcdsof the 
lower portion. Fni-ther west they have been recognized 
Q Mver south of the great bend at tho Terrace Moontains. 
ireadth in tho rotd leading aci-oss to Griffin Cove is one 
f. By the extension of the Tar Point anticlinal weat- 
icks can be traced to tho southern slope of the Shick- 
'here thoir development needs to be ftirther studied, 
iclinals mentionod as existing in tho Gosp^ Devonian 
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Extent of 'the 
fonranticlinals. 



Tar Point trap 
dyke. 



Contact of 
Fandfltones and 
conglomeratefl 
at Point Jaune. 



Sorvcy of St. 
John and 
DouffliiAtown 
River. 



basin were traced for a groat portioD of their extension from the coast 
to the upper Abators of the Dartmouth and Douglastown Bivera by Dr. 
Bell, and their positions are described in the Geology of Canada, 1863 
(p.p. 406-410 and 88-86). No new facts were obtained on the subject 
except that the fourth or Perc^ anticlinal was more exactly defined, so 
there appears veiy little doubt it is the same as that observed to con- 
tinue along the valley of the Douglastown River. There is also evi- 
dently a break in the continuity of the Tar Point anticlinal when it 
crosses the Douglastown Eiver. Since all the strata in that stream 
from the crossing of the Point St. Peter anticlinal at the bend, thir- 
teen miles from the mouth, to the head of the Barachois, dip uniformly 
north-easterly, the last recorded at the head of the island being ^.W 
E.<20°. It therefore evidently dies out in the distance between this 
river and the York, yet is brought prominently into view again on the 
coast at Tar Point by the extension of the trap dyke at that locality. 

In regard to the eastern termination of the Point St. Peter anticlinal 
some doubt exists. The conglomerates which form the extremity 
appeal* to have an anticlinal structui-e, but the lower membei*s of the 
system in the sandstone series proper do not come into view at this 
place. The crest of the anticlinal has, therefore, probably sunk 
below the sea level some distance before reaching the coast. A more 
marked anticlinal structure is apparent in the upper paH of the sand- 
stone series about two miles and a half north of Point Jaune, which 
latter place marks the contact of the sandstones and conglomerates, the 
opposing dips of which are S.70°E. and N.20*'E., the angles, however, 
being low, not more than 5'^ to 10^ This, therefore, may only be a 
local disturbance, and was evidently so regarded by Sir W. Logan in 
his examination of this part of the coast, as he includes all this stretch 
in his section. The Portage road across the peninsula from Mai Bay 
to Anse & Brilliant shows but few ledges, but at one point about two 
miles from the southern extremity of the road red sandy shales with 
grey Devonian sandstone wore observed to dip S.26®-30®E.<5. ThcHc 
beds evidently extend underneath the conglomerates that cap the 
extremity of the point, and tends to support the opinion that the axis 
of this anticlinal follows the line of the Point St. Peter peninsula and 
reaches the coast near its end. 

In oi*der to complete if possible the survey of the St. John and 
Douglastown River, which had already been measured by Mr. Murray 
in 1845 as far as the forks, a distance by the river of forty-eight miles, 
or in a direct line from its mouth thirty-eight miles. An excursion 
was made to that point. It was found, however, after reaching the 
fork, that owing to the low state of the water, and the impossibility of 
traversing the wilderness without a larger force of men, further pixh 
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UroctiOD was impoaeible. Above tbiB point Kj-. Mtin-uy 
[845-46, p. 107-3) " tho valloy takes a north- weet direc- 

informod by tbe Indians who wero acquainted with the 
ho river branchos off into eevoral small ati-eame at a 
CO or four miles above the point wo reached, ultimately 
lOTig the monntains neai' the sonrces of the Bonaventure 
Rivera of Gaep^ (York). Where we stopped the river 
)f sixty foet, bat increasing in its downward coarse pro- 
'ith tbe supply fi-om ite tributaries, it was at a short 

tho Jam (near its mouth) upwai-ds of 300 feet across. 
fall in the whole measui-ed distance was thirteen feet 
eight of the highest point being 643 foet abovo tho sea 

ir considerable tributaries to tho St. John, two joiniDg^^j,,„f,^„„( 

firat seven miles from tho mouth, tho other two at the ^'yfr' ''"''" 

ancee of thirty-nine and a quarter and forty-six and a 

'rom the entrance, and all comingfi-om the south, besides 

snes falling in on either side. The two upper forks are* 

ake their rise very near tho upper N. E. branch of tho 

and the lower of tho two sweeps past the. western base 

known by the Indians as Mt. Alexander, and one of the 

ed in our triangulation from Mr. Albert. 

part of the river for adistnnce of thittoon milos flows 

I countiy, producing white pine, spruce, and a species of 

I J of considerable size and of valuable quality, balsam, 

throe varieties of birch, white maple, elm and ash in 

this flat country is bounded by a range of bills, which, 
t the sea coast near Mai Bay, run in a north-west diroc- 
lally approaching tho rivor strikes it thirteen miles from 

the north side of tho river tho country continues to Jf "'^'^'iJi^g 
level character across to tho south-west on River York, "™' 
; to be covorod with a good soilof sandy loam, it is doubt- 
lod to be brought into a state of cultivation, and might 
ne as valuable an agricultural tract as any in the ponin- 

i the upper part of tho stream flows through a moun- 
. In some places extensive alluvial flats occur between 
he mountains, while at others tho valley contracts to a 
orgo, the hills rising precipitously from either bank to a 
nally of 300 to 400 foet. The hills increase in elevation 
t of tho stream, and tho highest one ascended measured 
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Mount ^^^* ^^^ above the level of the sea. Prom the hill directly above the 

Alexander. point where ouF survey terminated Moant Alexander bears due south. 
From its long and straight roof-like top, as well as superior elevation, 
it was easily distinguished as one of the most conspicuous points seen 
in our eastern horizon from Mount Albert. 

The upper part of this stream, from the Porks to a point about thir- 
teen miles from its mouth, runs on the strike of the Gaspe limestone 
series, and nearly the course of an anticlinal, which is doubtless the 
western extension of that which comes to the shore at Percd. The 
i-ocks displayed along the river are blue and gi'ey siliceous limestone, 
blue and grey thin-bedded limestone, and grey calcareous shales ; the 
thin-bedded limestones arrf frequently nodular and shaly. The onlj 
fossils detected by Mr. Mun*ay in these i-ocks were fucoids, probably 
Caudagalli. This would tend to place them on the horizon of the 
Oriskany formation. The lower thirteen miles are occupied by grey 
sandstones of the Gasp^ sandstone series with plant stems. 

The Dartmonth The Dartmouth Biver was also ascended to a point four milos above 
^he Upper North Pork. On this stream the line of separation between 
the sandstone and the limestone series cannot be clearly defined, the 
former, which occupies the lower part of the river to the Palls, aboot 
three-eighths of a mile above Lady Steps Creek, has a regular dip 20^- 
25° W. <35°-40°, and gradually becomes more calcareous. At the Fails 
the beds contain plant stems, but 100 yards below the second island 
above the Falls, ledges of hard grey limestone contain abundance of fossils 
similar to those found on the Griffin Cove Eiver and already mentioned. 
The dip of these lower beds, which I'epresent the limestone series, in 
S 15** W <60°. A short distance further up these rocks rest upon 
black calcareous shales and green-grey sandstones of sillery aspect. 

Siiiery and Thcncc Up stream the river is occupied by calcareous shales, black 

and grey in color, with bands of limestone, conglomerate and sand- 
stones, resembling the Levis formation, of which they are the un- 
doubted equivalent; but at a point two miles and a-half above the 
Upper North Fork, greenish grey Sillery sandstones are again overlaid 
by fine grained limestones and shales in thin bands, containing fossils 
identical with those noted lower on the stream, and clearly showing 
the westwai*d extension of the Devonian basin. Above this it was 
found impossible to proceed owing to the low state of the water, but 
an attempt will be made during the coming season to complete the 
traverse of the upper part of this stream, from the Fork River north- 
ward. 



Levis rock?. 



* The height of this hiU should probably be given at 845 feet above tUe level of the stream 
as mensured by Aneroid last season. 
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s oxcoedingl^ rich in foeaiU, largo coUocliona of which pj^jiB. 

a at differont times by various membera of tho survey. 

ig to tho lower portion have ali-oady been roontioiicd on 

and for the sake of comparison other forms, which havo 

>d principally by Mr, Billings, are given. 

raspd and Bon Ami Cape, which may bo taken as ropro- 

Idle divisions, or, an they have been regarded, tho ti-an- 

havo the following : — 

hrentis rvgatula. 

tyonema spletidens. 

yphomena varistriata. 

" punctulifera. 

iiohpsii varia. 
urotomaria princeasa. 

■guinoUtes Tetfiys. ^ 

gala Lucretia. 

" Artemis- 
itamerus gaUatus. 
nia bella. 

per members of tho series at Indian Cove, Grand Gr6vo, 
34, we havo ; — 
liptattrea affinis. 
ypora Psyche. 
'hrentis incondita. 
^homena magnifica. 

" rhomboidaiis. 

" Galatea. 



" ineguiradiata. 

" Irene. 

Uolopsis Tethys. 
ttetes melonica. 

" iaticosta. 
'toccelia fyibellites. 
his lAvia. 
Avrelia. 
Lucia, 
mchonella exeellena. 

" Dryope. 

" pleiopleura. 

onia pecuiiaria. 
lodielya tarda. 
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Eensselaria ovoides. 

Spirifera Cycloptera. 

Spirifera superba, 
I " Governs. 

" raricosta. 

Goniopfiora mediocris. 

Mytilarca nitida. 
j Leptodomus Canadensis. 

j Anodontopsis ventricasa. 

I Cypricardinia distincta. 

• Murchisonia Hebe. 

I Platyostoma afflnis. 

\ Fleurotomaria Lydia. 

" Voltumna. 

I " Delia. 

Bellerophon plenus, 

Fhoetus phodon. 

From the vicinity of Gaap^ and tho York and Dartmouth Rivers we 
have from tho basal beds of the Gasp<5 sandstone : — 

Strophomena BlalnviUei. 
Grammysia Canadensis. 
Mytilarca " 

Modiomorpha inomata. 
Murchisonia egregia. 
Leptocoelia flabdlites. 

By comparing the fossils fi*om the several localities, it will be seeu 

• that the majority are of Devonian types, and that the series 

as a whole belongs much more closely to this system than to the 

Silurian, though, in the basal beds, forms common to both horizons arc 

found. 

The various members of this system have been so minutely described 
in preceding reports, 1844 and 1863, that, with preceding details as to 
distribution, further remarks are considered unnecessary. 
Petroleum. In rcgaixi to the existence of petroleum in the area under considei'a- 

tion, no new facts have been ascertained since the abandonment of 
operations by the Company, some yeai*s ago. Several of the most im- 
portant oil springs were examined during the past season, but the 
surface indications are so slight that no satisfactory opinion osm from 
their mere inspection, be pi'onounced. The unsuccessful results of the 
boring operations, in which a very large sum of money was expendc<l, 
prove quite conclusively the difficulty of striking subterranean oil 
reservoirs in this locality. It is possible that here, as at Lake Ainslie, 
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>n, and utBelivoaQ, in NowBrnn^wick, thofo oxieU a huI>- 
-ock to Home extent impregnated with oil, which may 
surface in Hmall qnantities along vai-ious ventn. At both 
ces, bol more edpeciaily at Buliveau, outflows of oil, equal 
>r to any yet observed in Giisp^, are tbnnd, but though 
ms of mooey have been expended in putting down boi-u- 
f which reached u depth of moro than 1,200 foet, no aatis- 
^ wei-o obtained. 

ther indication of mineral woulth obsorvod by Uij was thoo,iiona. 
'galena in iimall quantities at several points, notably at 
ind Little GasptS- These localities have been investigated 
f from Halifax, and small excavations made on the vein. 
of ore is, however, small, and the operations have been 
Specimens of the ore from Little Gaspd have been col- 
ay. 

E — Silurian. 

of this system in the area under consideration have but aDunribution 
lopmont, being confined principally to a few exposures 5,^^""*" 
last, between Little Pabos and Cape D'Esjwir. At the 
1 Boen they form the beach, and a few foot of the lower part 
eing overlaid by theLowerCurboniforouM bods which havo 
u doacribed. Their first outcrops are obsorvod in 
Paboa Itiver and on tho roads which extend along 
, about one mile and a-half from its mouth. Tho 
consist of greyinh limestonos and calcareous shalcu, 
orals and other fodsils of Silurian aspect. These bods 
easterly towards tho mouth of Grand River, on which 
form high bluffs about tho lower part, and extend inland 
as been examined. They are again concealed from view 
letance below this river, but in the vicinity of tho Brecho 11 
E they are well exposed in the road leading down to tho 
ill as on tho shore for several hundred yai-ds. East of this, 
lat, they hnvo not been recognized, but on the back con- 
below this stream, the contact of these rocks with the 
niferons ia seen for several miles. In the rear of Capo 
y apparently pass beneath the Devonian strata, which ox- 
;o Perc^. 

ones in the eastern part of tho Gaap^ Poninrala, which in f^i^-pi 
t« wore stated to boloiig to this wystem, under the head '"'"''""'■ 
£ Limci^tones have already been fully discnstiod in my 
he Devonian. Of the^e Gasp^ limestones it is now con- 
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sidered that only the two lower members, representing a thickness of 
160 feet, can with propriety be assigned to this system, while the pre- 
ponderance of fossils of Devonian aspect, even in the basal bod, renders 
it probable that the whole may ultimately be transfeiTed to the 
Devonian system. Farther examinations with a view to determine 
this point will be made daring the coming season. 



D — ^Cambro-Silurian — (Quebec Group). 

Detailed descriptions of the varioas rocks which compose this group 
have already appeared in various reports and papers, among which 
may be mentioned those by Sir W. E. Logan, 1844; Mui'i-ay, 1845-6; 
Eichardson, 1857-58; Geology of Canada, 1863; Selwyn, 1877-78; 
and Dr. T. S. Hunt ; Second Geological Survey of Pennsylvania ; Azoic 
Eocks E. 1878. The exploitations of the past season have, however, 
thrown new light on some points, and will explain certain peculiarities 
of stmctui'e and apparent anomalies of fossil evidence to which atten- 
tion has not heretofore been specially directed. 
Distribution of The general distribution of the Quebec gi'oup in the Gasp^ Peninsula 
miiphi the has been shewn on the Geological Map of Canada, 1866. The strata 
Peninsula. which have been assigned to it, can be easily traced fi-om their most 
easterly exposure, about two miles and three-fourths south of Cape 
Hosier, where they are overlaid by the Gasp^ limestone scries, to Point 
Levis, and they are easily recognized on the various streams flowing 
into the St. Lawrence, in nearly all of which the unconformable over- 
lap of the Silurian beds can be obsei*ved ; and it is intoresting to note 
that in almost every case, these newer rocks rest upon what has gener- 
ally been regarded as the lower or Levis portion of the group, which 
in turn is seen to be above, instead of as formerly supposed, below the 
Silleiy. 
Ouitiers of It must be mentioned that attention was called by Mi*. C. Weston, 



Httdflon^River. in 1878, to some new features, shewn by the fossils, principally grap- 
tolites, which he collected that year at various points from Cape Eosier 
to Metis. These included a number of forms peculiar to the horizon of 
the TJtica slate, or Hudson Biver, and proved that in this area, 86 in 
other areas to the southwest, which had till 1876 been regarded a^ 
Levis or Lauzon, strata of much more recent age existed. The 
examinations of the past season have not only further confirmed thiij 
supposition, but have enabled us to locate, definitely, some at least of 
the areas of the newer rocks, the position and details of which will be 
given in our description of the coast. 
By reference to the geological map of Canada (1866), it will be 
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between Cape Rosier and Uetiu, four formations are ponn, 
namely, the Levis, Lauzon, Sillery, and Hudson Biver, ^"^ 
jf which is represented em beginning at Little Fox *••'"■ 
extending to the Marsouin River. This line is 
rongly placed, eince, for a distance of over twelve 
the former stream, the strata, which are highly fossiliferous, 
firistic TJtica slate species, while in the other direction tbt 
were observed in the i-ocbs of the beach at and for a mile 
oath of the Uarsouin. 

easterly expoaaros of this formation aro seen on the south 
Rosier Bay, where, as ali'eady stated, they underlie the Gosp^ 
ries. Thence, west from the Cape for about throe miles, 
a short distance of Marin Brook, the coast is occupied by 
ray, and black shulo!), with i n to rst rati tied bands of hard 
Dus sandstone and butf weathering dolomitic limestones. 
diate vicinity of the lighthou'^e, beds of conglomerate, con- Levin r 
los of limestone, grit and shale occur, the whole presenting '"'° 
aomblance to the. I'ecoguized Levis beds of Orleans Island, 
[lasociated black shales Mr. Weston obtained a variety of 
kmong which the following oharaoteristic Levis species 
Hiognized : — Dictymema irrtgulare, Graptoltthm JiexiUs, Lo- 
bogani. 

bles from the lower baud of conglomerates fragments of 
lilar to those from Point Levis were also noticed. 
paces below Uariu Brook, the i-ed shales which form so 
B feature between this point and Cape Hosier suddenly 
nd are seen to overlie another sot of beds, consisting of 
ck slates with hard grey sandstones, the contact indicating 
t, the extent of which cannot bo determined. The dip of 
at this place is S.20'W.<30'', while that of the under 
and grey beds is S.45'W.<70''-80°. This lower series can ^ 

the westward for a long distance, and though stratigraph- foaiiii. 
uld belong to a lower horizon than the formation just 
indeed was supposed till quite recently, it has been found 
plentiful fauna, principally of graptoUtes, which belong to 
af the Utica slate or Hudson River. A considerabto col- 
aade at several points both below Griffin Cove as well 
i-wfl^t point, among which the following species have been 
-Dicranograptus ramoois, CUmacograptvs bicomis, Didymo- 
nt, Ccenograptvi gracilis, Leptobolua. (f) 

ice of these fosails in the black slates of this area readily uno bo 
lositton, and shows that the line of separation between huXod 
d Hudson River formations, as drawn ou the general map ""'*■ 
D p 2 
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Fault. 



(1866), requires to be corrected. It is needless to state, however, that 
at that time the existence of these fossils was unknown at this locality. 

Several compound forms were also obtained from this place which at 
first sight were thought to belong to the Levis and to indicate a ming- 
ling of the different horizons, but a careful subsequent examinatioD 
showed those also to belong to the age of the XJtica. 

Between the fault which we have taken as marking the contact of 
the two formations and Griffin Cove, the strata, which are largely black 
and bituminous, dip S.20°W. to N.30^ E.<85°-90°. Associated with 
the soft black and grey shales are beds of hai'd dark cherty felspathic 
slate, which will be seen to form a conspicuous member of the formation 
now under consideration. From the first outcrop of these hai*d 
beds in the beach below the Cove they can be traced on their strike 
westward across the mouth of the Griffin River, where they form a 
ridge lying between the post road and the portage across to Gasp^. 
At Gros Rivi6re, about half way between this Cove and Fox Eiver, 
they are again seen, as well as at Fox River, whei'e at the branch 
road up the river, they form a considerable hill. These are the same 
hard cherty beds mentioned in former reports as occurring at the 
Mai-souin River, and they are also noted by Sir W. E. Logan (Geolog}' 
of Canada, 1863, p. 26*7) about two miles above Cap Rouge. At all 
Cherty beds at thcsc placos they arc found to be intimately associated with strata 
which hold fossils of* the horizon of the Utica, and attention is particu- 
larly called to these beds since they enable us to locate more definitely 
the line of contact between the Utica and the Levis both at the 
Marsouin and at other localities. From Griffin Cove to Gre^it 
Fox River black shales and limestones with bands of buff weathoring 
dolomites, the former veined with white calcite, dip generally 
S. 40° W. < 35°-60^ and in the vicinity of the latter place 
th^ bituminous portion contains graptolites similar to those just 
described, while the gi'ey sandy and calcareous beds contain frag- 
ments of crinoids and small corals. On the west side of Fox River 
the same character is maintained but the strike becomes more westerly, 
following the ti-ond of the shore, the dip being S. 30° W.<40°-80°. 
Near the outside of Fox Cove two small local folds are obsei-vod in the 
strata, but these do not apparently affect the regularity of the mea^^- 
ures. 

A section made across the strike at Griffin Cove River gives the 
breadth of this formation there at four miles. The line of contact with 
the beds of the Gasp6 limestone scries is seen a shoH distance below 
the forks with the Ruisseau de la Grande Carri^re. The upper mem- 
bers of the Quebec gi'oup are fine conglomerates with white quartz 
pebbles, and red, brown and grey shales, which dip generally S.25°W.< 
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down, ledges of limeetone conglomorabj and block shalo 
;t occur which show an anticlinal atructure, having a dip 
'5°. This, however, soon becomes revei-sed to S. 25° W, < 
ich the stream flows throQgh swamps and exposmoH arc 
the road, however, the interval between the exposures 
lomerstes on the stream aod the coast, shows ledges of 
i-grey sandstone or fine conglomerate, with fine grey, 
dish shale, probably of Sillery age. These would underlie 
^loraorates above mentioned, and bo in torn apparently 
tbo black Ut!ca shales of the Cove. 
Bt Fox River, for three miles fi-om it« mouth, exposures „,^j j.^^ 

small branches from the west show fragments of greenish ™""- 
I fine bluish grey and red shales, but at a distance of four 
acteHsticSillcry or Pillar sandstone is found in place, with 
;rey shalos, which extend for several hundred i-ods. The 
the Levis conglomerates in this diraction was nut seen, 
able they overlie the bods just not^ fbrther south, as 
I upper beds of the formation on the Dartmouth River to 
e contact of Levis or Sillery beds with the Utica is also 
:his stream. 

rom the great Fox River, black bituminous shalos with 
ng dolomite bands and grey calcai'eous sandstones con- 
e coast. Theso are like the beds of Griffin Cove, and like 
^raptolitos with obolella, and crinoid stems. 
mentioned, tho line is drawn on the General Map at Little Lutio Foi 
'tween the Levis and Hudson River formations. From 
ned at this place and below, it is evident that no grounds 
ration exist. The crumplings in the strata are local and 
ny evidence of great displacement, while the charactor of 
the same for several miles both below and above this 

possible, however, thai a fault exists here which may 
lor membei-s of the Utica or Hudson Kiver into view ; us 
CO above this point, hard grey sandy beds with cmiously 
Qos are seen In force, interst ratified with splintery black 
I sandstones hold imperfect remains of brachiopod shells 
ptolites, among which Liplograptus pristis is very com 
ire also fonnd abundantly at Petite Cap, one mile and a 
tie Fox River. 

)tite Cap and Anse a Vallon wo pass three principal p^^ bet^oeD 
arr^, Cape Serpent and Point Jaune. At all these places ?"'''" 'Jj'',?"'* 
1 black shales with hai-d grey sandy beds, having the 
bed sui-&ces noted abovo, are seen. Their strike is con- 
g the bend of the shore, which at this locality is N. 50° W. 
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The angle of dip for half a mile beyond Cape Serpent ranges from 2b^ 
to SC*, when it suddenly rises to 80°-90°, which high inclination is 
maintained to within a short distance of Point S^che. 

About three-fourths of a mile below this point the dip changes to 
N.B. < 80°, showing a sharp anticlinal structure. Twenty chains 
below the Point a well-marked syncline occurs ; the dip on the oppo- 
site sides being N. 20° E. < 65° and S. 20° W. < 35^. This is again 
seen in the west side of the Cove above the Point; the opposing angles 
being 45°, and at fifty chains beyond the entrance another flat anticline 
is observed, the previous dip having decreased to angles of 4° and 7^ 
For thirty chains more the dip continues low and then suddenly 

Great aoridon increases to angles of 30°, forming another well-defined syncline. This 
' is on the shore at Little Cloridon Cove, and it is again seen further 

west below the mouth of the Great Cloridon Eiver, the strike of 
the strata keeping regularly along the coast. 

West of the q^outh of the great Cloridon JRivei% the strata again 
dip S. 20°. W. < 45°-50**, rising half a mile beyond the point on the 
west side of the cove to 80°-90° for a short distance, and continuing 
with a higher inclination to the southwest as far as Little Valley Eiver. 
The rocks from Anso k Yallon to this place are for the most part bard, 
grey sandstones, the black and grey shales being in thin bands with a 
few interstratified beds of buff weathering limestone ] the heavy beds 
of black bituminous shales and limestones, which form so conspicuous a 
feature between Griffin Cove and Fox Eiver, having become greatly 
reduced. As, however, the strike of the beds continues to conform with 
the outline of the shore, but a small thickness of the measures i.s 
exposed. 

utioa fossils. At inteiTals, for the whole distance, graptolites are found, the pre- 
dominating type being Diplograptus pristis, which is abundant in some 
of the sandy beds. A compound form was also observed by Mr. 
Weston, at Anse h, Vallon and at Grand Etang, with fragments of 
corals, crinoidb and brachiopods, the examination of which shews them 
to be of the horizon of the Utica. Similar forms were found at Clori- 
don, there being very little change in the character of the strata at 
all these places. 

Westward of Little Valley, the angles of dip gradually decline, and 
at about two miles above Great Valley River, the strata dip S. 5°. W. 
<^ 60°. Beyond this, the inclination speedily becomes less steep, with 
angles of 20°-35° to the mouth of the Magdalen Eiver. The rocks 
continue to be similar in character for this distance, and hold 
the same fossils as noted lower down the coast ; the Diplograptn^ 
pristis being especially abundant No evidence of anticlinal structure 
is seen from the Great Cloridon to this river, the i*ocks having a 
uniform southerly dip all the way. 
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made by Mr, Bichardson, from the Grand Ktang to thesectionnbyMr. 
rer (see Bepoi-t of Progress, 1857, p. 69), gives a anrface lusi, 
e rocks under discoHsion, of abont two miles. In that 
s classed as division A, which was then snppoaed to con- 
oet member of the Qnebec group, aa their appai-ent stra- 
sition indicates. They are overlaid by greenish grey 
ilding pellucid grains of quai-tz and small films of black 
!-e the representatives of the typical Sillery sandstones. 
turn succeeded by black and grey shales and beds of 
istone, associated with red shale and sandstones; and, 
Q the valley of the Dartmouth, by Leris limestone con- 
id are without doubt the extension westward of the 
osier ; in this river they have been ti-acod from their firat 
it one mite and a half north of Ladysteps Brook, beyond 
tb fork where the stream makes its sharp bend to the 

tion further west, measured by Mr. Richardson, on the 

sr (see Beport, 1857), gives a similar arrangement of 

he Utica, or Hudson River beds, near the month of the 

arked by characteristic fossils, both brachiopods and 

ong the former, Orthis toetudinaria and Leptcena sericea, 

t, and are well exposed for over four miles across the 

bout one mile above the Grand Falls, above which the 

) flat as Ear as Porcupine Bluff. Here strata of Levis Lerinctnta 

ject apparently overlie the Utica, though the contact isuooi^'"' 

consist of gi-een grey sandstones, with red and grey shales, 

and resting upon them, are the conglomerate limestones 

beds of the Levis formation, which are in turn uncon- 

aid by the Gasp^ limestone series. 

Magdalen River, the rocks resemble in character those 

coast to the east, being for the most part black and 

:th buff weathering dolomites and interstratified beds of 

Istone. These differ from the typical sillery or pillai' 

ho absence of the grains of clear quartz and films of 

well as in their being more compact and homogeneous. 

if one mile west of the lighthouse at the mouth of the 

jtined synclinal is observed with opposing angles of 50^ 

1 is again bi-ought into view half a mile further on in a 

hence upward to Marsh Bay, the beds strike I'ogularly^^^j. 

with a dip S <50°-75°, but shew an anticlinal struc- 

Q east of Marsh Bay Beach. One mile west of this place 

igaiu reversed, forming a synclinal with angles of 75°, 

zal synoline occurs one mile and a half east of Gi-os Mfiule 
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At this river, and for several miles above and below, the heavy black 
bituminous shales of Griffin Cove are again strongly developed, and 
form bold and high cliffs. They contain abundance of graptolites, a 
large collection of which was made in 1878 by Mr. Weeton. Among 
these may be tnentioned: — Climacograptus hicorms^ Dicranograptus 
ramosus, Diplograptus pristiSj Ccenograptus.graciliSf GrraptoUthus sealan's, 
Orthoceras. 
No mingling of It will be secu that these species are all of the horizon of the Utica, 

Utica and Levis ^ , ,>, -r^ 

fossils. but in Hall's " Graptolites of the Quebec Group, Dec, 2, 1865," several 

forms peculiar to the Levis formation are mentioned, pi-obably in eri-or, 
as having been found at this place. Since then, however, it has been 
ascertained that the Levis forms marked Gros M&ule were wrongly 
mai'ked, and that they belonged to another locality. This gave rise 
to the supposition that at this place there waa a mingling of the faunas 
I of the two horizons, but it may be said, after careful e xamination, that 

no other fossils than those of the Utica slate could be found. The 
lithojogical character of the rocks also clearly distinguishes them from 
the Levis beds, and taken in connection with the stratigraphy, 
indicates that the Utiqa and Hudson Eiver are continuous from below 
Griffin Cove to this place. And we may here remark that, at no place 
where fossils have been collected, do we find any mingling of the tw^o 
faunas in the same bed, though in some localities the association 
of the sti'ata of the Levis with the Utica is very intimate, as will be 
seen as we proceed further up the coast. 
Oros Mauic to Between Gros Mdule and the Marsouin Biver an anticlinal struc-- 
Maraouin ^^^^ appeal's to follow the bend of the shore line for the greater part of 
' ' the distance. The inclination of the angles being often very low, and 

-the shallow synclines coming to the shore obliquely from the river. 
, Beautiful exhibitions of contorted strata are visible at several points, 

I among which m^y be mentioned the west side of Mont Louis Cove and 

' the Grand Matte, the disturbances along this part of the coast present- 

ing the aspect of a crumpled anticlinal. No change in the character 
of the rock is apparent, the interstratified beds of hard gi*ey sandstone 
having the sapie peculiar knobbed surfaces as were noted in the vicinity 
.of Little Fox Kiver, and at other points to the east. They contain 
abundance of Diplograptus pristis, and there is no doubt that the rocks 
all along this part of the St. Lawrence belong to the same horizon. 
Fault at the - ^^^^ below tfaemouth of the Maraouin Eiver evidences of a fault are 
Maraouin apparent. Hai-d grey sandstone with partings of grey sandy shale, 
. extend almost the whole distance from Abour , Brook, and apparently 
< overlie the black graptolitic beds of Gros M&ule. These sandstones con- 
tain D. pristis, and are possibly a portion of the Hudson Biver forma- 
tion. At the mputh of the Mai*souin they dip N 66°W<40°, and at the 
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■ the Cove JQBt above, hard dark cherly felHpathic Blates of n 
ion dip S 25<'W <30°, and constitute also the ledgy islet at 
of the River. It was at firat thought that the want of con- 
irked the line of the great fault "between the TJtica and Levis 

but from the fact that tbo hard chorty shales have been 
JTioua points Ui tovm an integral part of the Utica and that 
hitic shales, with other be<is holding abundance of Utica 
tinuo to occnpy the shore for a further distance of over one 
the month of the river, it is evident that this foult is local. 
:t of the Utica with the Levis can, however, bo seen on the 
e distance mentioned, tbe latter strata of red and green 

their conglumeratcs constitnting the clifl', while the former 
y tbo shore, and gradually pass under the waters of tbe St 
As at other points tho bods of_tho Lovis apparently reet 
Jtica, which, at their contact, has a dip S<5l>°-60°. 
e black graphitic shales west of the Marsouin, the following 
Itica types have been obtained : — 

Dicranograptus ramosus. 
Diptograptits pristis- 

" mjmronatus. 

Graptolit?uis tenuis. 
Jjeptobolas insists. 

then, tbe section along tho coast from Cape Eosier to the coaat Boction 
River confirms tbo existence of two distinct formations, R^fgrw ihe 
parable on palceontological if not always on stratigi-aphical, ^y^"'" 

of which the lower contains characteristic compound 
. peculiar to the Levis, and in which no distinct fossils of the 
the Utica or Hudson River have been recognized. This 
i, while it has an exiMsed area along the coast of only three 
I half west from Cape Rosier, is continuous the whole way at a 
'from one to four miles inland. The newer formation, begin- 
! vicinity of Marin Brook, occupies tho shore continuously to 
lin, and while it contains none of the fauna of the Levis beds, 
, neai-ly every point for tbo entire distance, an abundance of 
I and other forms peculiar to the horizon of the Utica or 
iver. It is worthy of remark also that in every observed ApparoDt 
Levis beds appear to be superimposed upon tho Utica, aSof^ouidor™ 
ind of Orleans. Westward of tbe Marsouin, until the present"*""' 

rocks of recognized Utica slate age had been definitely 
though such areas have lately been supposed to exist, but 
i examinations of tbe past season these were found at several 

Also tbe discovery of fossils of the newer aei-ies at v 
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points between St. Anne and Metis in rocks which have been regarded 
as belonging to the typical Levis and Lauzon formations, opens up the 
question as to how ranch of the so-called Levis in this north-eastern 
area may now be considered as belonging to a more recent formation. 
The distribution of these areas will now be considered. 

Passing the mouth of the Marsouin River we find the beach as stated 
for a distance of 100 chains, occupied by the rocks just described, while 
the cliff is composed of red, green and grey shales resembling the strata 
seen to the south of Cape Rosier. The beds of the beach, which dip 
S. 25° B. < 60°, are seen to pass under the waters of the River at this 
distance, the last beds exposed being hard cherty felspathic slates like 
those of Fox River, upon which the older rocks rest unconformably, 
the angles of dip at the contact being 40° and 70°. Thence up the 
coast to Ruisseau Vailed, about six miles, strata of red, green and 
banded shales, with buff weathering limestone and occasional beds of 
green-gi*ey sandstone containing small grains of clear quartz and films 
of black shale occur, the latter being similar to the pillai' sandstone in 
the vicinity of St. Anne's. All these strata resemble what have been 
called in earlier reports the Silleiy and Lauzon divisions. 

The structure of this part of the coast is very simple. At two points 
a synclinal with associated anticlinal occurs, the fii'st at a distance of 
two miles from the contact mentioned above, the other 100 chains 
west of the River Martin, but from the run of the strata it is evident 
that both these exposures are on the same axis. 
Ruisseau West of the Ruisseau Vailed, grey grits and shales with a few lime- 

stone bands strike out to sea at a moderate angle for two miles, where 
a sharp synclinal with an equally abrupt anticlinal is seen. These can 
be traced up the shore for several miles, or to within four miles of the 
St. Anne*s River, in which distance the anticlinal axis, which curves 
along the shore, is crossed by the coast section no less than seven times. 
The rocks are principally sandstones of Sillery aspect, or what have 
been described in former reports as Pillar sandstones, from the peculiar 
' pillar-like masses which stand up from the beach between the Ruisseau 
Castor and Potato Brook. A short distance below the latter stream 
the sandy beds again strike out to sea with a dip of N.10° E. <80°, and 
give place along the beach to red, grey and green shales with dolomite 
bands, which are apparently a portion of the sandstone series, since 
they conform in dip and direction. Above the brook the dip becomes 
reversed to S, < 75°, and between this and Little St. Anne Point the 
strata are a good deal distui*bed. At this point the i*ocks, which consist 
of broken grey limestones with shales of various shades, contain an 
interstratified band of conglomerate limestone, which marks the first 
exposure of this kind along the shore since leaving Cape Rosier. 
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> the moulh of the St. Anne River the purple grey and 
« continue. 

: of the various bedB soon above the Marsouin, is that of^^«t~or ths 
and Sillety divisions, but at a distance of one mile ManooiD 
est of the great Sto. Anne Kver, a set of beds which are 
8 in cbaractet', come in on the shore and form also two 
it local ridgos ahont half a mile inland. These consint of 
nglomerate often coarse, with associatod beds of hard, 
tzite, or qaartzose sandstone, and thin red, black and grey 
se have been correlated by former ohservei-s with the beds 
■is and Bio, of which they are apparently the equivalents, 
hblee of the conglomerate, Salterella has been obtained, 
mentioned have a superficial breadth of about ten chains, 
fl larger part is occupied by sofl shales, separating the 
conglomerate portions, and they extend along the strike 
}nty chains, sinking down quite abruptly at either end to 
ibe tei-raoe from which thoy rise ; the strike of the beds is 
W., the angle of dip being N. 20° E. < 60°. 
I from these outcrops, the ithore at low water presents 
These shew, at the outer margin, an anticlinal stmcture 
omerate and gi'it portion, with opposing dip of 75°, and 
shorewai-d by a series of slates and arenaceous limestone 
cter just described. They present a marked resemblance 
seen at Cape Hosier, of which they ore the undoubted 
ind can be traced up the shore for about throe-fourths of 
:e they give place to grey, green, and purple clouded 
I thence occupy the coast towards Cape Chat. The limo- 
norates are very iiTSgnlai- in their distribution, and cannot 
any considerable distance in tbeir strike, often abruptly 
by faulting or thinning out; evidences of both being fi-e- 
le. The black associated shales contain frequent nodules, 
rd and cberty and often calcareous : cracks in those con- nodules in th* 
I carbonaceous matter found in the bods on Orleans Island "' 

is and elsewhere. Among the fossils collected from these 
)wing typical Levis forms have been recognized: 
Graptolithus bifidas. 

" pennatubts. 

" bryohoides. 

" fruticosus, 

" Bichwdsoni. 

PhyUograptus Anna. 
ThcamograpUa Aima. 
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Cape Chat This locality is about three miles west of St, Annes, des Monts River. 

Thence up to the point below the Cape Chat River, red, green and grey 
shales, often confused, occupy the shore, and are similar to those de- 
scribed as holding graptolites of Levis types. They all have a south orl}- 
or southeasterly dip, with angles from 35° to 60°. At the point two 
miles below Cape Chat River, sandstones of typical Sillery aspect, with 
intei*stratified grey and black shales again come in and apparently 
underlie those just described. These beds are better seen above the 
mouth of the river, and between that place and Cape Chat, are strongly 
developed. They present a curved structure, and strike seawai-d at 
their upper exposure, beyond the lighthouse, with a dip 8. 10° W. < 
35?-60°, directly underlying banded red, green, and black shales. 

It may be well to mention that, in the sandstones now under dis- 
cussion, the characteristic fossil FhyUograptus typus, so common in 
beds at Point Levis, associated with the conglomerates, has been found 
by Mr. Richardson, shewing that these rocks are of the same horizon . 
The shales refen'od to in the preceding paragraph are, however, only 
an interstratified belt with the sandstones, to which they conform in dip, 
and have an exposed length of only a few chains, the coast above being 
^ occupied by interstratified beds of Sillery sandstone and shales of var- 
ious colors as fai* as Little Michaud Bay. Sharp foldings are seen in 
the rocks at Little Capuchin Bay, as well as on the point between thi.s 
and the Great Capuchin, and about three fourths of a mile below the 
former place the intei-stratified black shales were found to contain both 
Bictyonema and Graptolites, among which Loganograptus Logani and 

Copper ore Cullograptus Were recognized. At Great Capuchin, on the west side of 

Rupposod 10 

indicate the the Covc, the SiUcry tjandstones are in contact with deep red shales, 
strata. which are mentioned by Mr. Richardson (Report 1857, p. 142) as con- 

taining copper ore in small quantity, and then supposed by him, 
•apparently for this reason only, to form the eastern extension of the 
<5opper-bearing beds of the Eastern Townships. The beds at the con- 
tact with the red shales have a vertical position, while the general dip 
of the sandstone aci*oss the point is only 40^ to 55^ 
Siiieiy The Sillery sandstones are strongly developed along the shore to the 

Litul^Mfciaud ®^^ 8^^^ ^^ Little Michaud Bay and terminate about 200 paces east of 
^^^' the bridge over that stream, west of which along the beach no 

exposures are seen for half a mile, the dip of the last beds of the 
sandstone being»S. 25° E. <65°. The next beds seen after passing the 
sandy beach are soft black and dark grey shales with hard grey bandn 
like those seen about Griffin Cove. These are found to contain an 
abundance of graptolites, among which Mi*. Ami haa recognized : — 
Dicranograptus rcanosus. 
Diplograptus pristis. 
Didymograpius divaricatus. 
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I Bhales arc, howevei 
more than fifteen chains, the dip ia 8. 40° E. < 80°, andcoid. 
10 iiioei' |)ortion of the west side of the Little Michaud 
derlaid seaward by red, green and grey shales of Sillery 
iccurrence here of this band of Utica or Hudson River 
ntereating, and is doubtless due to the intimate infolding 
n the older formation. 

shales and limestones along the oa«t side of the Great 
, .which are probably tho extension of the fossiliferoiis 
;ribed, heavy be>lsof quartzosc sandstone and limestone 

similar to those seen at St. Anne, form a prominent 

paces back from the shore and oxt«nd towai-ds the 
. River; they have a southerly dip at a high angle, and, 
les, fragments of trilobites, which are like those from the 

of Bic, an d SalUnlla were obtained by Mi'. Weston 
side of Great Miehaud Cove brings into view a repetition 
ncrate limestone and associated grey and black shales. 
3 like those seen above the Ste. Anne River, and the 
slates contain typical Levis fossils. It is interesting to 
pieces of shale which enter into the composition of this 
also contain graptolites, among which Tetragraptus 
in allied form, has been recognized. From Ihe end of the 
ud Point to Les Islets about two miles west, bods of 
vnish grey, calcareous shales with dolomitic bands and 
r portion, heavy beds of coarse oolitic limestone are 
lose beds have a southerly dip at angles of 30° to 40% 
place about one mile west of the point to 80°, where a 
isible in the grey calcareous shales. At Les IsletM.coai'soLcaMetii. 
limestone with heavy bands of grey or brownish grey 
Istones are largely developed, with inter stratified beds of 
: grey shales, and continue to form a very rough coast 
les, or to tho mouth of the Gros Roches Bivx)k, The dip 
) the south-east at angles of 30° to 45°, rising atone point 
nidway between the two places where indications of an 
iticlinal are visible. A section given by Mr. Richardson Section by M 
'oi 1858, p. 144-6) makes the thickness of the measures issH. ' 

ie of tho axis to be C67 feet. 

ouglomorato^ and associated rocks present a marked re- 
rocks in tho vicinity of Bic and other pointfl farther west, 
frequently contain Salterella, while the interstratified 

1 graptolites of Ijevis types. Among these the following 
collected by Mr. Weston, principally in the vicinity of 
id Point : 

ichograptua ramulus. 
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Gros Roches 
Brook. 



Teiragraptus quadribranchiatus, 

" fruticosus. 

Dendrograptus. 
CaMograptus. 

Although these beds are apparently higher in position than those 
twest of Les Islets, the occurrence of similar Levis fossils in the shales 
of the latter, shews them to be of not very different horizons. Thus, 
the evidence is entirely opposed to their being of Potsdam age. 

"West of Gros Eoches Brook, beds of red, gi*een and black variegated 
shales, with bands of limestone and green, grey sandstone again come 
in, apparently underlying the conglomerates just described. These 
resemble the typical Sillery, and extend for about two miles, or almost 
to Anse du Tour, where heavy beds of sandstone occupy the shore in 
force, and extend thence to Whale Point. The shaly portion west 
of Gros Eoches, shews evidence of crumpling, which, however, may be 
only local. Eounding Cape Whale Point, these red and green shales 
with interstratified beds of green sandstone, extend for a short distance, 
evidently as a part of the Silleiy series, the sandy poiiion of which is 
again rapidly developed, and continues without interruption to Long 
Point about four miles farther. In this stretch there are several inter- 
stratified bands of red shale, but after passing to the west side ot Long 
Point, a fault brings in the crumpled limestones and shales of the Levis 
formation, the latter containing : 

Teiragraptus fruticosus, 
Dicthograptus flexilis, 
Dictyonema, 

Associated with these are beds of conglomerate limestone and hai*d 

Great and quartzose sandstone, like the rocks of Les Islets. This series extends 

Rivera.^***'*"^ up to the great Matanne Eiver, half way between which and Little 

Matannc, beds of blackish grey shale, with dolomite bands, contain 

. graptolites and other fossils, among which the following species have 

been determined : 

Dicthograptus rigidus. 

" flexilis. 

Dictyonema irregtdare. 

Fragments of trilohites were also obtained from associated strata, 
but these were not perfect enough to be determined. 

These beds apparently all overlie the so-called Sillery sandstones, 
and as the same stratigraphical relations of the two divisions of the for- 
mation are exhibited at nearly every observed contact, it is evident that 
the supposed lower position of the graptolite shales can only be main- 



Fault. 
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le assumptiOD that the whole group htm been completely 
of which thei-flis do evideuce. 

I Great Matance no exposures are seen on the beach for four 
i which, to the mouth of the Tartigo iiiver, shaloa of 
are with beds of gi-een-grey eaudatone again occupy the 
Be have a general Bouth-eaaterly dip at varioas angles, and 
indorlie the heavy maeses of coarse limestone conglomop- 
1 sandstone^ which constitute the pi'orainont ridges about 
land on the Great and Little White Rivers, and large blocks 
I seen on the coast near the month of these streams. The 
I vera I, places contain abundance of graptolites and other 
levis types. Diclio^raptus flexilis and Dictyonema werepi 
mt one mile and a half below the Little White River, and 
' mile and a half below the Tartigo, a Dictyonema and Tham- 

ihis placo, howevor, black bituminous shales with grey 
dolomitic beds occur, and form a narrow selvage for a 
ico along the shore, and apparently dip under the fossil- 
8 beds just described. These.shales resemble lithologically 
Sn Cove, and like them have yielded graptolitoa of Utica 
a collection made here by Mr. Weston, Mr, Ami has 

TUmacograptut Mcomis- 

Didymograptus sextans. 

Dicranograptus fttrcatus. 

Retiograptvt, sp. iTuiet. 

ds extend along the shore about fifty-five chains, abovo^i 

le month of the Tai-tigo Rivor, l;u-ge masses of red and 

I are exposed on the flats at low water, and include near the 

e river thin bands of conglomerate, the whole series dip- 

<35'' 40=. 

m found impossible to trace the bands of conglomerate and 
3no referred to for any considerable distance continuously 
e irregularity of their outcrop. 
1 mouth of the Tartigo River, black shales with buff weath- 

again reach the shore, and form almost continuous ez- 
two miles and a half; the gritty and calcareous bands, con- 
rinites and fragments of Stictopora acuta while the 
exceedingly rich in fossils, principally graptolites. At 
tach they yielded : 
Ocmograptus gracilis. 
'Jlimacograptvt bicornis. 
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Dicrcmograptvi ramosus. 

Diplograptus pristis. 
" atmectaus. 

" sextans. 

GraptoUthus scalaris, 

Orthoceras lamellosum. 
Tho sti-ata fi-om which thetie spociou wei-e obtainod i-esomble procts 
those of (iriffln Cove, not only in the character of thoir vm-ious toc 
but in the presence of the same hard chei-ty felspathic slates wh 
form so marked a feature thero and elsewhere. Theso ai-eaa of big 
fosailiferouB sbales which are now for tho -fii-st time definitely loca 
and recognized aa of Utica or Hudson Eiver age, though closely asao 
tedin the mannerdescnbed with Levis rocks, are exceedingly inter 
ing and important, and it may be presumed that further oxaminat 
of the Quebec gi-oup, on the south shoi-e ot the St. Lawrence, ^ 
reveal, as it has done to the south-west, the existence of other sim 
outliers. 

Twe miles and a half west of tho Tartigo Eiver the newer strata ( 
apparently, under rod, grey and banded slates similar to those be 
that sta-eam which thonce extend to MacNider Bay. Id this dista 
are included bands of conglomerate limestone and other i-ocks, 
whole rasembling the strata at Los Islets and Gros Crapauds. T 
have a general strike along the shore but exhibit several anticl 
folds, and at the upper part of MacNider Bay are seen to rest u 
the green groy Sillory sandstone, both series dipping soutb-eastcrl} 
angles of SO"-?©". 

From MacNider Bay to within a short distance of the monll 
Little Metis Bivor, the Sillery sandstone and associated red aud g 
shales occupy the shore, *ut from the upper hotel to tho mouth of 
stream hard whitish weathering quartzoso Ijods with thin bands of li 
stone conglomei-ate of Levis aspect rest again upon the sandy beds, 
dip of the upper portion being S. 30° E. < 50°, 

Between the mouth of Little Metis Eiver and the lighthouse at 
Point on the north-west side of the Cove, the Silleiy sandstones 
lai'gely developed, Thoy occupy the shore west ft-om tho pi 
to tho beginning of the Covo east of the Great Metis Bi 
at which place thoy underlie red, grey and banded slates, which cxt 
thence to tho mouth of the latter sti-eam whoro thoy are again i 
mately associated with limestone conglomerates of the Levis for 
tion. This point marks tho western limit of our observations al 
the coast. 

It will be seen from the facts hero presented and from the inspcci 
of the accompanying map that sovoi'al important changes have t 
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ietribation of the various formations. The intimate ChaneoB in ths 
r the i-ed and groen shales of the Lanzon withd^^tnbatioaar 
y Bandstones and other beds of the Sillei-y make it ovi-' ° of™»"ons, 
lis area at least the separation of these two formations 
, while the evident superposition of the Lovia division 
ry at so many points renders it probable that the latter 
basal portion. Further examination of the conglomer- 
*, with special reference to their contained fossils, will 
w new light on this point; the presence of grapto- 
piocea of shale which help to make up theae 
I shews that a part of these rocks at least are newer 
the fossiliforous ehaloB of the Levis. The im- 
tracing in detail the different divisions for any great 
x)untry covered by dense foi-ost and accessible only by a 

on which oven continuous outcrops are not found, iu 
ile the numerous dislocations and disturbances of the' 

the accurate portraying of the different members, fi-om 
one, except by actual exposures extremely unsatisfactory 
re fore deemed it best to include the whole group in onecinaifiiationof 

the heading Upper Cambrian, notwithstanding it jn,*'"' '''™"^"™'- 
ouB outliers of Cambro-Silurian formations — Uiica and 
, — but present* no evidence of any Fotsdam or Lower 
ita. 

f the great fault between the Utica or Hudson Biver and Bipianatian uf 
ion has been clearly defined at several points along itsnoworrMkn. 
iion, while the detached areas or outliers of the upper 

ai'e generally of small extent, appearing to foi-m an 
on of the Levis, is fully explained by supposing thorn 
:^aught up and Infolded with the older strata in aome of 
mplings and appui-ont overturns which have affected tho 
to the south-east of the great St. Lawrence and Ohamplain 

loNBOua Bocks. 

1 exposures of trappean rocks, which are seen to cut thexrwdykes. 
ita under consideration, have been fully described by Sir 
(Report ISW, p. 40). Five arc there mentioned, all of 
ho aspect of tme dykes. Throe of those occur on tho 
GaspS Bay, of which the most easterly is one mile and a 
of the outside point of Little Gasp^ Cove ; the second, 300 
Little Capo Oisoau, and the third, 300 yai'ds above the 

ka muBl not be takon u applying lo the meUmorphio aroa as displayed In the 
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same point. The fourth occnra at Anae Coosin, one mile and tk 
quarters above the bluff on the upper side of the entrance to the S. 
arm. The fifth is that seen at Tar Point, and is chiefly remarkable 
the proeence of petroleum which occurs, soiuetimes aolid and sometii 
liquid, in numorons dt-uey cavitieB, disseminated through the trap, 
which are often lined with chalcedony. lione of these dykes have 
apparent breadth greater than ten to twelve yards ; and from the I 
of their having indurated or otherwise altered the sandstone sti 
with which they are in contact, it Is evident that their age is subeequ 
to the deposition of this portion of the Devonian. 

Another trap dyke, observed by us last season, is on the back com 
sion, near the western boundary of the township of Perc6. ' 
exposure here has a surface breadth of 260 paces, and is surrounded 
sandy slates, presumably of Silurian age, but largely concealed by 
overlapping Lower Carbonifoi-ous sediments. The trap is of a hi 
steely grey color, heavy and crystalline in character, and formi 
knob over which the road passes with an abrupt descent on 
eastern side. 



IGICAL SURVEY OF CANADA. 

3D H. C. HKIAVYN. T>L.D., F,R.S., F.G.S., Director. 



NOTES 



SOME OF THE MINES 
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1882. 



CBLISHED Br AUTHORITr OF PARLIAMENT. 



pgntinl : 

DAWSON BKorHSRB. 



B. C. Selwyn, EgQ., LL.D., F.RS., F.G.S., &c., 
lebrr <if the Geaiegical and Satural Sittary Surety <^ Canada : 

>mpliaDce with yonr inetiuclioDp, I visited dariDg the past 
le of the mioeB in the province of Quebec, with a view to 
[neenm collections, and also to obtain material for making 
)DB for distribution to educational institutions. 
:t8 visited were those best known to afford character istio 
Qd where i«ceDt excavations may have made these more 
Statistics of the mines visited were carefully collected, and 
pleinentary to the object in view, these may nevertbelees 
5, Fiftj-lwo different mineral species were collected, l^e 
ber being from the Apatite mines in Ottawa county, the 
>m the Eastern Townships. 

I have the honor to be, 
Sir, 
Yonr obedient servant, 

CHAS. W. WILLIMOTT. 
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NOTES 



SOME OP THE MINES 



INGE OF QUEBEC. 



CHAS. W. WILLIMOTT. 



COPPBB. 

lines. — Those mineN are situated on the 17th lot, in the 
Leedd, in the county of Mogantio. Before thoy were 
ho Company's attention was directed moi-e ospocially to 
and the Fanny Eliza vein described in the Geology of 
728. Of the two levels that have been driven, only in tbo 
has any forther work been done since the publication 
■ 1863, pp. 726-729. This level has been extended to 
I west; from it an incline at an angle of 4K degreex 
for a distance of fiOO feet; some very rich pockots 
been met with. The Fanny Bliza vein has yielded 
cent. 

i are filled with quartz and dolomite, mixed with a 
^ of purple copper. Sometimes the pockets hold ore 
dded rounded orystals of quarts. In some instaucee tho 
by reticulating masnos of chloritoid, and in rare cases 
Is ai-e a(wociat«d. 

if my visit, in August, 1882, throe men employed by a 
pany, (the present owners) were taking the water out 
b a hand windlass. This work had thon occupied thorn 
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The manager states that it is the intention of the Company to com- 
mence mining next year, as soon as the snow is off the ground. They 
intend to sini^ new shafts, and should the result prove satisfactory, 
they will erect smelting furnaces. 

On the next lot No. 18, in the same range, a small opening has been 
made in the hydro-mica schists to the depth of six feet, on a vein of 
vitreous ore, (chaloocite) in a matrix of decomposed bitter spar. This 
vein is traversed by bands of chlorite, often arranged in alternate 
layers with quartz, and resembling the structure of Eozoon limestone. 
The ore is reported to have yielded on assay 8 ozs. of silver to the ton. 

Ascot Minei — This mine, situated on the 8th lot of the 8th concession, 
in the township of Ascot, has now become the property of the Sher- 
brooke Mining and Smelting Company, who are determined to resume 
operations on a more extensive scale. 

The shaft which is about 150 feet deep, was jbeing emptied of water 
when visited in 1882. 

The ore, yellow sulphuret, is derived from a two feet bed in chloritic 
mica schist. It is stated to average about 7 per cent, of metallic 
copper. 

Hepburn Mine, — This mine, situated about 3000 feet to the S. W. 
of the Ascot Mine, is also the property of the Sherbrooke Mining and 
Smelting Company. A shaft has been sunk to the depth of 156 feet. 
At sixty feet, a level has been driven thirty feet, from this a north and 
a south cross-cut was made ; the latter was carried 110 feet, at which 
distance a bed of yellow sulphide, twenty-four feet thick was cut, 
averaging about 7 per oent. metallic copper. The north cross-cut was 
carried 125 feet whei'e another bed of yelLlow ore was cut, said to be 
twenty-seven feet thick. 

!Nb ore has been raised, the object of the Company being to develop 
a large reserve. 

About twenty men are employed at this mine. 

Suffield Mine, — ^This mine, situated on. the 3rd lot of the 13th con- 
cession of Ascot, is also the property of the Sherbrooke Mining and 
Smelting Company. A shaft has been sunk 200 feet ; at the depths of 
eighty-five feet, and 200 feet, levels have been driven to the east, tbo 
former 300 feet and the latter 100 feet, connected by a ventilating 
winze. 

The amount of exposed ore is about 40,000 tons, 3,500 to 4,000 torn; 
have been taken out and will be concentrated and smelted at the mine. 

Mr. Stewart, the Company's obliging superintendent, informed me that 
with the present appliances they can take out seventy-five tons a day. 
The drilling is done by an air compressor driven by an engine of sixty 
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The drills which have a stroke of 3^ inchoa and mako 
the minute, peooti'St^ eight feet in 45 minutoe. 
f tho 01-0 is of a very fine textui-e, and vai-ios in color from 

a palo yellow. It resemblea portions of the Hartfotd 
jrihed hy Dr. Harrington a» tetruhodritc. (&eol. Suroey 
-78, p. 52.) 

u is frequently aHsociated with it, both in granular niosecB 

les. 

>re made by John Mausey & Co., London, England, gave 

5 frara 8 ozs. to 235 ow. to the ton, and from 4 to 29 

lotallic copper. 

are employed at thJH mine. 

Ikon Orb. 

1 the lUth lot of tho 15lh range, in the lownship of Leeds, 
iron ore, described in the fieology of Canada, 1863, ]>. 677, 
n found ill situ and traced a considerable distance. Several 
i-e were shippe<l some time ago to tho St. Maurice Foi^os 
proveil to be of gooil quality. ^ 

[. — On the 43i-d lot of St. Arniand oast, a small opening 
ide, on what appears to be at first glance, an epidotic 
lay possibly be a thin vein. It is almost vertical, and is 
ther side by epidotic amygdaloid and chloritie schists. 
ic i-ocks, hold small shining plates and ciystals of specular 
extent of about 5 per cent. I need hardly say this 
1 not prove remunerative. 

On the 1st range, between the 22nd and 24th lots, a bed 
occurs. It is about eleven feet wide and overlaid by ser- 

Quebec. — On the north half of lot 7, in the Ist rango of 
vein of magnetite was met with, about 4 feet in width, 
morons detached crystals on the surface which have been 
the disintegrating limostono that forms the walls of the 

occurs also on the south half of tbe same lot in veins, 
listi-ibnted through a pyroxene rock. 

Aktimont. 

tebec. — At the antimony mine of South Ham, situated on 
of the 1st range, on tho property of ATr. W. Bussoll, of 
n visited in August, some preliminary work was being 
all gang of men, who wore employed removing detatched 
£ from tbe bottom of the shult, which bad caved in through 
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unskilful working, having caused the timbers to give way. It is the 
intention of the owner to sink 10 fathoms deeper. 15 yards off, a double 
shaft has been sunk to the depth of 100 feet, in black argillaceoas 
slate, holding disseminated grains and crystals of native antimony. 
Pockets of the sulphide (stibnite) are occasionally met with. 

Two or throe levels have been driven short distances, but with what 
result I was unable to ascertain ; judging from what had been excavated, 
none of the ore would average more than 5 per cent., exclusive of some 
very rich pockets said to have been extracted. 

Two hundred yards east of this shaft another opening has been made 
to the depth of 12 feet, and judging from the dumps of extracted 
minerals, some very rich pockets of native antimony have been taken 
out ; the presence of the sulphide is marked only by small acicalar 
crystals that are sometimes met with in cavities in the wall it)ck. 

The minerals of antimony that have been noticed at this mine are :— 

1. Native Antimony distributed thi-ough a great thickness of argil- 
laceous slate, in disseminated grains, and small crystals; the latter, 
however, are confined to the veins. This deposit may be regaixled as 
an interstratitied bod, alternating with other rocks of a more micaceous 
nature. A highly lustrous variety of native antimony fills some of the 
pockets, which abound in the region of the slates. It is invariably 
associated with the oxysulphide (kermesite) in diverging masses and 
capillary tufts. The color of the latter varying from dai'k cheiTy-red 
to almost white. « 

2. A granular variety of valentinite intersected by small crystals of 
the same mineral, sometimes accompanied by rounded crystals of 
quartz, constitutes the filling material of some of the veins, and like the 
native metal is associated with kermesite, in, however, a more advanced 
state of decomposition. Besides the massive variety, small but well 
defined crystals of valentinite and senarmontite may frequently be 
seen lining cavities near to the walls of the vein. In breaking some 
specimens of the native antimony, obscure diverging blades were 
noticed, and it appears that the kermesite, and the native metal also, 
has been derived from the sulphide. 

The passage of the sulphide to kermesite is shewn by the latter when 
fractured often exhibiting included portions of sulphide. This accoants 
in some measure for the sulphide which elsewhere appears to be the 
most abundant form being here comparatively rare. The bedded 
material averages about 5 per cent., and has to be concentrated to 8 per 
cent, before it is marketable. This js accomplished by first passing the 
ore through a sot of stamps, a stream of water then carries the crushed 
material on to a rubber belt about four feet wide, revolving at a slight 
inclination, by which the heavier pai*ticles are carried under, to the 
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igh, whilst tho light«r portions pasH ofl* with tho walor. I 
t that a gi-eat deal of tho oxide must bo loxt, and al80 por- 
lativo metal. On examining some of the slimo nnoioroufl 
^Ica of antimony could tie seen, A largecommodiousbuild- 
erocted, wherein is stationed an 18 horse power engine. 

Nickel. 

xl Mine. — This mine in situated on the 6th lot in the 12th 
)rd. Mining operations have apparently been suspended 
rho general aspect on nppi-oaching the mine conveys some 
^directed enterprise of the proprietors. Xumeroua substan- 
ive been erected, also a commodious store, powder-house, 
ac6,&c. — allnowdeserted, with the exception of one house, 
iretaker. This group of honses forms quite a village, and 
lated in a more frequented locality, would in all probability 
smunerativo than the mine. 

ehafte have been sunk on what appears to be a large 
nclosing small transparent green crjstale of chrome garnet, 
leti-alcd by loug filaments of pyroxene, of a greenish or, 
Ji: The latter minei-al often occui-s in long fibi-oue masses 
great facilityparallol to the fibres; it also assumes rati cu- 
tbo intervening parte being filled with dogtooth spar and 

.e-gurnct also forms largo granular masses, holding, spar- 
inatod, small brass-like grains and crystals of millerite. 
irystals, however, are generally foand penetrating a beau- 
I variety of calcite, and often exceed thi-ee inches in length. 
of frequent occurrence in the massive portions of the 
it, and are usually filled with small dodecahedrons of Irans- 
garnot and minute crystals of chromitc. 

Gold. 

Garthby. — An opportunity was taken to visit the so-called 
tho property of Mr, Elzoar Deblois, marked on tho town 
1 the 16th range of Garthby. 

kising specimens of native gold in a ferrugi none- looking 
ionally holding some cubical pyrites, are shown by the 
ho assured mo they were taken from a vein at the back of 
)n examining the vein, it was found to be highly orystal- 
ng many luodifiod forms of quartz. It was not visibly 
nd it also presents other points of difForenco, with the 
own as coming from it. 
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Graphite. 



On the rtouth half of lot 7, in the 1st range of Wakefield, a fine 
granular variety of graphite occurs, filling pockets in a fine-grained 
crystalline limestone. 

The residents of the neighborhood are in the habit of using the crude 
material for polishing pui-poses. Whether this can be extracted to 
advantage must be decided by a trial. The outcrop, which is about 
two feet, dipping at a high angle, does not present any encouraging 
feature, although there is every reason to suppose the mineral is dietti-i- 
buted to some extent throughout the entire band. This might easily 
be proved by a shoii; adit level. A serpen ti nous mineral, which may 
probably be referred to rensselaerite, forms lenticular patches in the 
same band, and like the limestone is also graphitic, although in this 
instance, in broad scales. 

A mineral, probably aragonite, occure in connection with this lime- 
stone. It stands out in I'elief on the weathered surface, and consists oi 
conical groups of long fibres, weathering to a yellowish-brown colour. 



ASBESTUS. 

This mineral is now causing some excitement in the Eastern Town- 
ships, augmented by the gradual increasing demand for it. 

There appear to be unlimited quantities of it distributed throughout 
the entire serpentine belt, which attains its greatest prominence in 
the townships of Thetford and Coleraine. The existence of Jisbcstus is 
generally made apparent by the whitish shining substance found coating 
the serpentine arising fi*om the decay of the outci*opping veins. But this 
must not be taken as always indicating the presence of workable veins. 
The serpentine may be devoid of asbeslus for several feet adjoining 
other masses intersected by numei-ous veins ot it. Asbestus veins arc 
apparently confined to certain masses, through which they pursue 
parallel courses. Not unfrequontly two small veins are seen to converge 
into one. 

At the Thetford mines, and elswhere, there are large blocks of ser- 
pentine without a trace of asbestus. 

The veins are occasionally associated with grains of magnetite and 
chi'omic iron. Cobbing is then resorted to as the best means of separa- 
tion. The magnetite forms rather conspicuous masses between the 
veins of asbestus in King's mine in Thetford, and sometimes it entirely 
replaces the latter. 

Boston Company's Mine. — At the Boston Asbestus Packing Company^ 
mine, on the 27th lot in the 6th range of Thetford, I was informed by 
Mr. Sheridan, the company's Manager, that although the output was 
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pectatiODS, the demand was much gi-oater than they could 
featui-es at this and tho neighbouring minea are very 
tssive serpentina, varying in color from a dark gi-oon to 
cut by numerous veiuH of chrysolile (AsbeHtuo) tVom a 

inch to foar inches in width, which are comparatively 
eign matter. 

nl in the mouth of August, this mine was about seventy 
covered a great deal of ground. About seventy-five tons 
bostus wore awaiting shipment to Boston. A portion of 
in, that could not weigh less then two hundred pounds, 
up. 

) daily output during tho summer months, was two tons. 
nen employed. 

ine. — This mine situated on the 27th lot in the 6th range 
iwnahip, has been opened by a trench of about fifty yards 
not only afFonIs ample gang-way room, but also serves 
)urposes. In cutting this trench a wedge shaped mass 
ock watt encountered in the serpentine. As at the last men- 

thc work is progi'cssing most favourably, and when 
"ty men employed had raised ready for shipment about 
I of first class asbcstus. The daily output averages about 

.—King Bros, mine is situated on the 26th lot in the 5th 
IS of Thetford. This mine had commenced operations, 
no previous to my visit. The veins near the surface are 
1 fibres of crysotile are much broken by small penotrat- . 
magnetite. They, however, seem to improve in depth 
y and size. Twenty men are employed, whose aggregate 
would amount to half a ton. Twenty tons have been ex- 
■0 ready for shipment. 
:.— This mine is situated on the south half of lot 27, in 

of tho same township. A gang of twelve men has just 
porutions, but owing to the necessity of procuring a por- 
tho railroad track, were not making much progress. 
ne. — This mine recently opened, is situated in the town- 
>^wn. It was not visited, but I learned that about four 

extracted. Twenty men being employed. The average 
s about one quarter of a ton. 

Pond. — This mine, situated on Big Island, in Lake Nicolet, 
lip of South 1[am, is the property of ilr, W. Russell, of 
> serpentine rocks at this point rise rather abruptly to 
seventy feet, forming cliffs on the western side of the 
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Several openings have been made at the most promising points, 

revealing in every case, veins of asbestus or crysotile in more or lee** 

abundance. The mineral on this island, presents many points of 
ditference, both in quality and extent, with that from the township of 

ThetfoM and elsosrhere, and may be said to comprise four vai'ieties : 

First. Small veins itirely exceeding half an inct in width, the fibres 
not easily separable. This, however, does not deti-act fi-om its com- 
mercial value. 

Second. Apparently occupying a position at right angles to the 
veins above noticed, is a coai*se fibrous mineral, resembling ix)pe, and 
evidently derived from the associated picrolite. The extreme length 
which those fibres may attain could not be determined, but judging 
from exposed portions it cannot be less then three feet. 

Thinl. Veins somewhat resembling the latter in aspect, but much 
finer in texture. The fibre can bo separated with great facility, though 
firmly attached at one end to the parent rock. 

Fourth. A steatitic asbestus rock, resembling "Mountain Leather' 
forms important masses, enclosing small concretionary pellets of 
asbestus, the centres of which contain a nucleus of serpentine. Ven* 
little has yet been done on the island, to develop these asbestus veins, 
perhaps, owing to the difficulty of transport across the lake, which, 
however, would probably be more then counterbalanced by the magni- 
ficent returns, this localitj- promises to afford. 

Apatite. 

The pi-ospect of apatite mining cannot be said to be on the decline, 
and a trip through the apatite region will soon dispel. any doubts in 
this respect, that rumour may have given rise to. Apatite lands are still 
in great demand, and although exhorbitant prices are often offered : 
they are nevertheless refused. The importance of this industry to 
the Gatineau district, is daily becoming more apparent, and the con- 
stmction of the Gatineau Valley railroad will, by affording easy 
transport render it still more profitable. 

I had time to visit only a few of the productive mines in the town- 
ships of Temploton, Hull and Wakefield. These will be referred to 
separately. 

Hdldanes Mine, — This mine is situated on the 12th lot in the 1st 
range of Wakefield, but was not visited. Specimens from it were 
given me, some of which wore of a dark green granular variety, very 
much impregnated with iron pyrites, while the granular variety of a 
lighter shade contained no pyrites. 

Moore*8 Mine, — This mine ib situated on the 17th lot in the 1st range 
of Wakefield, on the property of Mr. Thos. Lawlor, the mining rights 
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Hi by Mr, Isaac Moore of Ottawa. Nothing appears to 
me to develop tbe apatite on this lot, with the exception 
pecting, exposing a few Hmall veiua ; one aboat four feet 
latly mixed with pyroxene and crystals of tourmaline. 
'n€. — This mine k also the property of Mr. Isaac Moore, 
d on lot eighteen, range two of the same Township. At this 
ost vertical stratum has been stripped for about fifty feet 
ike, exposing nnmoroas vein^ and pockets of apatite in 
i limestone. The veins hold fine crystals of black mica, often 
by crystals of pyroxene of 50 lbs. weight, with their 
1 lateral planes well preserved, although 8omo^vbat dulled 
!nt decomposition. An interesting vein of about two feet 
at this mine, filletl with crystals of apatite varying in size 
nee to several hnndnxl pounds. In following the vein, a 
ig was sti-Qck, with an entrance of five foot, the overhanging 
iveredwith long handsomely formed crystals of pyroxene. 
)otween these crystals are best accounted for, by an exam- 
a matei'ial forming the floor of the cave, and which consists 
ted particles of apatite and an occasional crj'stal of pyroxene, 
tbe decomposition of the apatite rock. 
-ds from this cave in a ileprussion whoro the rocks become 
ital, several pits have been sunk with very satisfactory 
vhat appear to be bcddo<l raaases of apatite alternating 
ocks, as pyroxenoandatranslucent variety of Bcapolito. In 
, a vein of quartz was seen cutting the stratification with 
' apatite and pyroxene. 

tonsof apatite had been minod,un<l wasrcaily for shipment 
of my visit, the average daily output with nine men em- 
four tons. 

ce learned that two hundred tons more Iiavo been extracted, 
total 230 tons for the year 1882. 

ed masses are generally of tbe fine granular variety, 
i veins are sometimes filled with the coarser varieties. 



fine. — This mine is situated on lot 17, range 2, of Wakefield. 
■ vein of apatite has been followed about 40 feet. It is about 
s, with a tendency to pinch out, in which case a bed of 
ooking apatite, running with the stratification, may becomo 
lOugh theiemoval of the overlying rocks would be attended 
mount of labour and expense. 

,e from tho vein consists of two varieties, the cloavable and 
', varying in color from a bright i-ed to a dull green. The 
latter variety are so strongly coherent as to admit being 
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mined and shipped with loss loss than some of the varieties Icnowo 
sugai' phosphate. 

When visited in September about one hundred tons of firat quali 
apatite had been taken out and were ready for shipment. Eight m 
were employed in the mine. 

Moore's Mttte. — This mine also belongs to Mr. Isaac Moore. It 
situated on lot 12, range 16, of Hull. Several openings have bt 
mode at various points on this lot, the result of which was not 
a nature to encourage further investment. The aggregate output 
the several pits might possibly amount to 30 tons. Theveinsof apal 
that were nqticed were usually very small, sometimeB interming' 
with pyi-oxene. 

Crystals of apatite are also abundantly interspersed throughout t 
pink calcite veins that intersect the rocks of the neighborhood. 1 
overlying rock at this mine consists of orthoclase, studded with im[ 
feet crystals of titanite and pyroxene, having a thickness of about 
feet. 

In connection with the above may be mentioned a hand ot pink lii 
stone, occurring a short distance eastof the apatite openings, en ctosi 
fine crystals of a greenish-black hornblende, sometimes thi-ee lachee 
length and an inch in diameter. Immediately overlying this is anoti 
band of whitish limestone holding disaeminatod plates of graphite. 

Close to the last mentioned place a small pit haa been sunk, for wl 
purpose, lam unaware, revealing several foot of acapoUte, apparen 
forming a bedded mass. The aasouiated crystals, although attaining 
immense size, are usually very much defaced. 

Apatite Mine. — On lot 7, i-ango 7, of Templeton, a pit has been an 
thi-ongh an orthoclase rock, studded with crystals of titanite, striki 
a bedded mass of apatite, presenting a 15 feet face and still not limit 
The apatite for the most part is a coarse cloavable variety, on«n vi 
much impregnated with pyrites. Yoins of calcite may be seen cutt 
the stratification, holding ronnded crystals of pyroxene and apat 
Scapolite and hoi-nblende, are also of frequent occurrence, fill 
cavities. 

About 50 yards oast of this opening another has been made, in w 
appeal's to tw a bed of greyish-white scapolito rock of considei-s 
thickness, cut by sraali veins of apatite, and there are also pocket* 
a lamellar variety ol' pyroxene and apatite, which are somewhat c 
spicuous. Over one hundred tons of very fine apatite had been mil 
and were ready for shipment. Four men were employed in the mi 

Post's Mine. — This mine is situated od the east half of lot 9, range 
of Templeton. The opening visited consists of a trench about 60 f 
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m 30 tu 70 feet in width. The amount of apatite that hau 
ae not aecei-tainod, oh all woi-k was suspended. 
ing the dumps, the minoralogical charactei-s of the i-ock 
,!■ to differ from thoite shewn by many of the other apatite 
Lh the exception of the occuii-eneo of chabazite and 

former in semi-trauspai'ent ponotrating twins, and the 
iuh-white mamillated groups, the individuals of which are 
rent. I have since iourned Mr. Fost is carrying on o]>era- 
east, but with what success has not been ascertained. 
; Mine. — This mine is situated on the west half of the same 
rises a number of openings, the most oxtonsive of which is 
n descending the slope to the mine, tho eye is at once 
,he numerous veins and palcbos thai intersect the standing 
,ny of them crossing the stratification. 
ho associated minerals at this mine may be mentioned a 
)yrites, often enclosing grains of apatite, and in one instance 
i" pyrites completely enveloped a ciystal of apatite. Mr. 
smpany's manager, pi-osentcd mo with some interesting 
' apatite, of a dark bottlo-gruen color. They were in 
rounded crystals, showing deep indentations or canities. 
•obably derived from some of the catcite veins. 
e of my visit about twenty men were employed, and the 

would aggregate about 100 tons. At another opening on 
KD as the Spring Mine, a beautiful variety of sea-green 
but to what extent this has been worked I failed to learn. 
tine. — This mine is Mituated on the south half of lot 10, in 
;o of Templeton. At thL' time of my visit work hod been 

. have bcenyunk, at various dopihs, ill lliu pyro.-ione strata, 
nent on the same would bo a nuporfluous repetition of tho 
tlreody given. 

Iiick calcite vein was cut in onoof the pits. It holds large 
n, often two feet squaTO, and perfectly free from ci'ocks or 
I of this mineral have been subjected to the heat of an 
stove, for three months, without any perceptible swelling 
mt their transparency is slightly marred owing to their 
god by 'the flame. This vein may yet become of economic 

■A beautinil pink translucent sea polite was noticed amongst 
■om tho mines. It appears to assume this color only 
as I'reshly fractured specimens are colorless. 
Laurin's Property. — This property is situated on the south 
in tho 12th range of Templeton. Tho pyi-oxonic I'ocks 
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crop out in many places on this lot, and are occasionally cut by veins of 
pink calcitc, holding prisms of mica and of apatite. The more workable 
deposits, however, are confined to veins in the pyroxene, which vary 
very much in width. It is the intention of Mr. A. McLauren to com- 
mence operations in the fall. 

Breckin'h Mine. — This mine is situated on the 231x1 lot, in the 13th 
range of Temploton. At the time of my visit work was suspended at it, 
owing to other exposures in the neighborhood, affoi-ding more encourag- 
ing pi-ospects. The apatite, visible, occure in spurs and small lenti- 
cular patches, and may prove more abundant at a lower level. 
The associated minerals noticed were titanite in large imperfect crystals, 
scapolite, prehnite, pyroxene, fluorite, idocrase, natrolite (?) and zircon. 

Blue Apatite. — On the south half of lot T, in the Ist range of Wake- 
field, small sk3'-blue crystals of apatite occur, associated with prisms of 
silvery mica, in a disintegrated limestone. 



Barite. 

Barite. — ^Barite occurs on lot 12 in the 12th range of Templeton. A 
small opening has been made in a gneissic rock, on, what is probably, 
a bedded vein of a lamellar variety of barite. The upper portion 
of the deposit, is greatly mixed with calcite, also, occasionally by 
bi'ownish red goniculated crystals of rutile, which mineral appears to 
be more frequent, in a yellowish brown barite, that occurs near to the 
overlying gneiss. 

A small quantity of the mineral has been taken out, and consists for 

the most part of an admixture of calcite and barite, constituting a very 

inferior article. Those impurites are less frequent in the lower portion 

of the bed. 

Garnet. 

Garnet Mine. — An opening has been made in a band of crystalline 
limestone, situated on the north half of lot six, in the first range of 
Wakefield, and better known as McBryde's Mine; crystals of Garnet 
of various modifications, from the dodecahedron to the elongated 
trapezohedron, occur in some abundance, also in clusters and crys- 
talline aggregates of undeterminable form, from almost colorless 
to white, and from translucent to opaque. One of the most com- 
mon forms' being that of a rhombic dodecahedron of a hair brown 
color. The lateral planes sometimes measuring two inches, and an 
inch and a half in diameter. 

These crystals are associated with zinc-blende, galena, pyrite, 
idocrase and graphite. The pyrite often forms a considerable pmpor. 
tion of the whole mass. 
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Utte. — Another opening has been made on lot I'oui-toon of 

^o of tho same lowoehip, whore work, I am told, haa been 

ir four months, but with what object in view, I iailcd to . 

'ho rock is a very crystalline limestone, interboddoil with 

'ollaxtonite. Thia latter mineral being sometimes inter- 

b tho limestone forming gi-anular mafisea, enclosing rude 

I wine eolonjU garnet of largo dimensions: their structure 

■ granular, and thoy shatter nnder the ioaat concussion, 

lequeiitly useless for ornamental ptirpoees. 

-These ci-ystals are accompanied by large translucent 

la of idocrasc, often two inches in length, and one inch in 

ith their angles more or loss bevelled. 

ite. — Wollastonito alao occurs on the south half of lot seven 

range, filling a vein with a sky blue cslcito, and a mineral 

idocraso. 

— Tremolitu in reticulating masaes of a light grcun color, 

t seventeen of the first range of Wakefield, enclosed in 'a 

, The bladed individuals are often semi-transparent, and 

ted longitudinally. They are accompanied by crystals of 

— Scapolito may be mentioned in the same connection form- 
some thickness, the unweathered surfaces of which are 
,h crystals of the same mineral. Although the faces are 
■ough, owing to partial decomposition, their crystalline 
'ect. 

-To enumerate all the localities where titanite occurs 
>th endless and nseloss. Suffice it to say, it is one of the 
only associated minerals of the apatite rocks, either dis- 
crystals or forming lamellar and granular masses in 

^en in the first range of Wakefield, it occurs in crystals in 
mce as to make np more than three-fourths of the whole 
even the remainder is sometimes thickly studdoil with 
itals. The titaniferous mass is again cut by calcito veins, 
1 with crystals of titanite. More perfect crystals, however, 
' similar circumstances about two hundred yai-ds north of 
dace, of n clove brown color, and often measuring thi-ee 

18. 

Mines. — Since writing the foregoing, 1 have been famished 
letails respecting this flourishing mine, owned by Messrs. 
J Sons, of Ayimer, and on their authority the following 
i based : 
■« now sixteen openings on veins of apatite, traceable from 
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twenty to 100 foot aci*oss the lot ; their width varies from two to ten 
feet. Among the most pi-omising exposures that have been worked, 
may be mentioned a vein of red apatite, ten feet in width which has 
been stripped for a distance of forty-two feet, and tested to the depth 
of fifteen feet. Another opening known as the "Big Pit" has been 
sunk 125 feet, and has yielded since it was firet opened about 1,800 
tons of dark greenish apatite. The vein in tltb bottom of the mine is 
said to shew as well as ever. 

A number of other veins in the neighborhood of the Big Pit mine, 
have afforded several hundred tons of a pale gi'een apatite. About 100 
yai*ds south of the ** Big Pit " mine, another opening has been mjwie 
on a vein of red apatite, from which ^bout eighty tons of 86 J per cent, 
phosphate have been extracted. A tunnel has been driven about sixty 
feet following a vein of blueish green apatite, fi'om which 100 tons 
have been taken. 

Messrs. Haldane expect to have 600 tons ready for shipment in the 
spring. Fifteen men are employed in connection with the mines. 
And during the four yeara of possession, twenty-five acres of land 
have been cleared and some substantial buildings erected. 



GEOLOGICAL SURVEY OF CANADA. 
ALFRED E. C. SELWYN, LL.D., F.R.S., F.a.S, Dieeotoe. 



CHEMICAL CONTRIBUTIONS 



GEOLOGY OF CANADA. 



LABORATORY OF THE SURVEY. 



G. CERISTIAN HOFFMA.N\, F. Inst. Chem. 
ChumUt and Mineralogist to tbe Surrer- 



PUBLISH KD B7 AUTHORITY OF PABLIAHBNT. 



C. Sklwtn, Eao., LL.D., F.E.S., F.G.S., 

Dinetar qftAt Omlofieal and I/tttural Hittory Sarvtf and jVtiMunt. 

ave the honor of herewith laying before you my Beport 
irk caiTied out in the Laboratory of thia Survey duiing the 
It embodies odIj such anatyeee and examinations ae were 
ily to prove of general interest. Of theae, such as were 
ly Aeeietant Chemiet, Mr. Frank I>, Adams, have, in all 
jen duly credited to him. 

ts of an examination of a series of coals, from the Iforth- 
iry, is in course of progress, and I trust to be in a position 
I the results, in the form of a separate report, at an early 

I have the honor to be. 
Sir, 
Your obedient soi-vant, 

G. CHRISTIAN HOFFMAKN. 
December 30,'l882. 
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MlBCELLANBOnS HINERALS. 
8AUAKBKITE. 

'eeting mineral — not hitherto met with io Canada^was Sko 
lyood the north-western limitti of the township of Bransard, ocnli 
erthier, P.Q. 

d of irregular-shaped fi-agmenta without the ((lightest indica- 
alline form. Lustre, sub-raetallip, shining. Color, brownish- 
t black ; in parts iridescent. Opaque even on the thinnest 
tie. Fi-actuie, uneven. Streak, greyish -brown. Hardness, 
ises between 4 and 4'5. Spodlic gravity, 4.9478. In the 
eci-epitates and gives off a little slightly acid wat«r. Keadily 
«ly decomposed by heating with concentrated sulphuric 
me gave :— An. 

ibic acid. 1 ., ,,. 

Ho Acid. I ^^-^^ 

ttic Add — 

im oxidal 14.3* 

DoiidtBt -■ *-^8 

umoiide(UO.,) 10.75 

inouH oilde 51 

u oxide 4.83 

i 5.38 



99.04 

ri, if DotalmoeL sntiioly. outumbio aoid. 

I or other membere of ttaii group WMtoot'ucsrtainvd- 



Berthiei 
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A gramme of the finely pulverized mineral, decomposed by heating 
with sulphuric acid, with careful exclusion of air, decolorized an 
amount of potassium permanganate corresponding to 4.79 per cent, 
ferrous oxide. The water was expelled by ignition and collected in a 
chloride of calcium tube. 

INDURATED CLAY. 



Indurated clay From Souris City, Souris River, Manitoba. 

rom ani o a. stpu^turo, compact. Coloi", light bluish-grey. Lustre, dull. Smooth, 

j but meagre to the touch. Adheres strongly to the tongue. Tough. Some- 

, what sonorous. Hai-dness, aboiit 3. Fracture, irregular, occ&sionallj 

imperfectly large conchoidal. May be ground, with tolei-able facility, 
j to a soft impalpable powder, which forms with water a more or le?* 

i ; plastic paste. Geological i>osition. Cretaceous— -(Pierre formation.) 

j This specimen was collected by Dr. A. R- C. Selwyn, who at the time 

of handing it to me expressed the opinion that it would, in all proba- 
bility, prove an excellent material for the manufacture of building 
i brick ; a supposition, the coi'rectness of which has been fully borne oat 

by actual experiment. 

For the purpose of brick making, this material requires — agreeably 
with the present experience — no admixture whatever. In the following 
experiments it was simply ground to powder — which it readily admits 
of— mixed into a stiff paste with water, well pugged and then the mould- 
ing of the bricks i)roceedcd with. By employing the material in a tine 
state of division, and forming the bricks under pressure, an article of very 
close texture may be ensured. The bricks after having been thoroughly 
Its adapUbUity dried, wore finally burned in the muffle of a cupelling furnace, at a 
manufacture of ^ull-red heat On examination they were found to have i*etained their 
fire-brick!"** form well, having neither wiirped nor cracked ; they were firm and 
tough ; the color, a very pleasing one, may, perhaps, be best described 
as a very pale brownish-yellow. They were in no wise affected by 
pi*otracted and repeated immersion in water. 

Other of these bricks were inserted in covered crucibles, and these 
latter placed in an air-furnace, the temperature of which was gradually 
raised, until, at the expiration of an hour, a white heat had been attained, 
at which temperature it was maintained for an additional two houi^. 
On opening the crucible the bricks were found to have retained their 
original form intact, they had neither warped nor cracked, their edge? 
remained perfectly shai'p and showed no indication of having undergone 
even the most incipient fusion. Color, a very pale i-eddish-bi^own. 

The foregoing experiments tend to show that this clay is well adapted 
for the manufacture of an excellent building brick, and further, lead to 
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ice, that it could also be advUDtageouHly employed lor the 

i-e of a ffood claea of tire briok. 

I be tiUited that this material is rea<lily atctoHMible, and otji^ui-s 

lly iinliniittHl qimntity. 

ysiB of this clay, and further experiments in regard to its 

lit an a refrai-tory mal«rtal, will be carried uut in the course 

nplated early investigation bearing ilirectly upon the Hubjeot 

■clavH. 

[TUMINOUS SAND-R'JCK AN!) MINBKAL-TAR OR MALTHA. 

lO Athabasca or Elk River— North- went Territory. With liiiiiuiin.m» 
41 the geological liocitioii and gonei'ni mode of occurrence of minnriii-tHr 
Df. R Bell infonnK me r— wwi T«rri"on 

ho deposit is of Cretaceous age, but rest*' directly upon 
3f the Devonian system. The bedding of the Utter undulates 
ilo the ikHphaltic uand Vion in thick horizontal tuyort) upon its 
kI in some cases fills fissures in the upper part of the lime- 
lu mtphaltie matter has no donbt resulted fi-om [Mti-oleum 
>utof the underlying Itevonian ro<:k8, in which evidence pf 
ICO cao be detected. In descending the Athabauca Kivor it 
>bservcd a few miles above the Junction of the Cleai-wuter 
low which it becomes more conspicuous, tbrming the whole Mod* nf 
hestroam, with the exception of a fow feet of limestone at the 
disttmce of many mlleH. Thetu) banks are somelimen about 
od and fifty feet in height, and frctjuently maintain an eleva- 
bout one hundred feet for consldorable dislunees. Except 
y have been long exposed to tlieweathor, they generally look 
I coal. A thick tar \» often nven draining out of the deposit, 
lerous places on the gi-ound at the foot of either bank, or on 
iwor than their HUmmits, thiti tar collects in ))ooIh, or flows 
1 streams to lower levels among the peaty matoriala in the 
ho HUi-liice of those avcumulations of tai- is usually covered 
denod pitchy crust. The boatmen on the river break through 
in oi-dor to collect the underlying tar which they boil down 
r pitching their craft. Some partu of the banks are rendered 
nasse fmm being over-saturated with the asphalt, and in warm 
ley slide gradually down into the bed of the river incol■po^a^ 
uldcrx and pebbles in their course." 

BITUMINOUS HANI>-BOCK. 

e Athabasca Hivor, about si.\ miles below it« confluence with BOmuinuus 
flter. Collected by Dr. R. Bell. This specimen was compact 
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Bitamiooos and homogeDeous in appearance, and of a dull, dark browniith- 
™f'™''' color. Specific gravity at at 60" F. 2.040. At the temperature of I 
it ie quite firm, barely, if at all, yielding to pi-essure, and does n( 
the hand ; at 70" F. it giveu etomewhat to the touch, and i» sli 
sticky ; at 100° F. it becomes quite soil and eminently soils the fii 
It is scarcely act-.d on by alcohol in the cold, and but very slightly 
boiling temperature; hut ether, oil of turpentine, kei'oeene, Im 
(petroleum spirit), benzol (coal-tar naphtha) and bi-aulphide of ci 
more especially the last two named, readily dissolve the bitun 
matter, with torniation of dark brown colored solutions, and leai 
pure or almost pure siliceous residue in the form of sand, of whi 
parently the bitumen had constituted the solo binding medium. 
Anaiy^of. ^^^ composition of this specimen of the rwk was found to 

follows : — 

BitumoD 13,12 

Water, mecbBnicallj ioclDiIed 5.85 

bUiceom sand g] .73 

100. 

The sand consisted of colorless transparent quartz, not unfreqi 
presenting the bright glassy lustreof broken quartz crystal, thesu 
were, however, for the moat part, more or less dulled by abrasii 
contained a few flakes of silvei-y mica, and, ag Mr, Adams— to wl 
handed a small quantity for microscopical examination — informs r 
occasional fragment of felspar. It is on the whole exceedingly fi 
per cent, of the same passing a sieve of ninety meshes to the 
inch; 16 per cent, one of seventy-five meshes; 15 per cent, c 
sixty-six mushes, and 9 per cent, ono of fifty meshes, leaving a bt 
of 8 per cent, as rejected by the latter. 

Subsequent to the foregoing examination Mr. A. S. Cochi'anc, o 
survey, handed me a specimen which he collected, and which t 
ftom the above, in that it does not appear to contain so much 
and the bituminous matter partakes more of the nalui-e of asphalt 
the temperature of 65 F. it is quit« hard, fragments may be chipp 
with a hammer, and it is reducible in a mortar to a non-eoheren 
t vernlent condition; at 100" F. it barely yields to pressni'e, and it 

slightly adhesive : at 150' F. it gives to the touch and is 8om< 
sticky ; at 200" F. it is quite soft, and may be i-eadily moulded. 

UALTHA OR MINERAL-TAR. 

M&ithaor From the right hank of the Athabasca, about twelve miles belc 

minerai-ur confluence with the Little Red River. Collected by Mr. A. S. CocI 



CHBWOAL OONTRIBUTIONe. 5 H 

iai also occurs at several other points fbrther doirn the 
lentical with that referred to in the prefatory remarks. 

in question had a pitchj-black color, in thin layers and 
1 tight, rich dai-k reddish-brown. The specific gravity at 
ind to be 1,023 ; at this temperatm-e it has the consistence 
ict, and will barely flow ; at 70° P., flows, hut sluggishly, 

F. it has the consistence of treacle. 

the utilization of these substances, — the most appropriate Boonamis um* 
the former and that for which it would appear to be admir- om Mod-rock. 
would l>e for ar<phalting purposes. Ithas oncofthe most 
ilificationH of agood bitnmiuons concrete, viz., intimate 
f the mineml and organic constituents, and this inadegi'ee 
icial preparation of the kind could be expected to possess, 
probability be found, that a very slight treatment will ren- 

for employment in the construction of roads, foot-paths, 

cetera; for asphalting the flooring of granaries, basements 
, and the like, and further as a i-oofing material. Should 

more expedient to sepai-ate the bitumen, this may be 
uply boiling or macerating the material with hot water, 
iminous matter, entering into fiision, will rise as a scum Extnetion of 

, , the Bflomen. 

and may be removed by skimmers, whilst the sand falls to 
the vessel. 

lent was made in order to ascertain the greatest state of 
!h the bitumen could be brought by this method ; it was 
' the 81.73 per cent, sand, $9.26 per cent, had been 
extracted bitumen containing 50.1 per cent, sand, and — 
extreme flneness of a portion of this latter, as already 
may be questioned if the purification, by this method, 
;d much beyond this. 

iparated by this process, when carefully conducted, is 
t free from bitumen, and might, after being heated to 
reverberatory fuiTiace — to destroy any little adhering 
dvantftgeously employed for the manufacture of one of 
litieH of glass. 

reatment requires but the simplest of appliances and 
ily caiTied out on the spot. 

of maltha at my disposal was far too small to warrant booooihIc a>e» 
t its diatillation. Should it occur in sufliclent quantity, "'""*'''"'*■ 
3iy, amongst other uses, be advantageously employed as 
al for the manufacture of illuminating and lubricating 
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NATURAL WATERS. 

Lake and river The following lake and river waters from the North-west Territory, 
NSrt"wSr were collected at the instance of Mr. A. S. Cochrane, whilst conducting 
emtory. ^ survey in the section of country in question, and handed to me by 
him for examination. 

Mr. Frank D. Adams has conducted a qualitative analysis of these 
watei-s, and also entimated the amount of total dissolved solid matter 
contained in them. The results obtained by him were as stated 
below. 

Examination of 1, — Reindeer Lake. — ^This water was taken fi'om an open space between 

water from 

Reindeer Lake. the islands, about ten miles above the outlet of the lake. Date of 

collection, July 25th, 1881. 

There was a small quantity of flocculent suspended matter of a 
yellowish-brown color. After filtration the water had a faint 
brownish-yellow tinge. The specific gravity at 16.5^ C. was found 
to bo 1000.04, and the total dissolved solid matter dried at lOO*' C, 
amounted to 2.02 grains to the Imperial gallon. — It contained: 

Potapsa and soda. ... A very email quantity, potassa predomiDatiDg. 

Lime A slight trace. 

Magnesia A trace. 

Silica A very small quantity. 

Carbonic acid A mere trace. 

Chlorine A trace. 

Examination of 2. — Churchill Or English Eiver. — ^This sample was taken from the 
Churchill centre of the river, about six miles above the Kettle Falls. Date 

^'''*''' of collection, July 28th, 188 1 . 

There was a large quantity of flocculent suspended matter of a 
light brown color. Aft-er filtration the water had a pale brownish- 
yellow tinge. Its specific gravity at 15.5'' C, was 1000.17. The 
total dissolved solid matter — dried at 100^ C, — amounted to 7.96 
grains per Imperial gallon. — It contained : 

PotHR»a and soda. ... A rather large quantity, potassa predominating. 

Lime A small quantity. 

Magnesia A very small quantity. 

Silica A somewhat large amount. 

Carbonic ticid A very small quantity. 

Chlorine A small quantity. 

Examination of 3. — Saskatchewan Eiver. — Taken fi-om the centre of the river, about a 
8.wkatchewan quarter of a mile below the junction of the Big-Stone River. Date 

^''^'"' of collection, August 3rd, 1881. 
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re was a lai^e ftmount of brownish -black colored flocculent Biamination 
' in auspension. Aftei- ^-filtration, the water had a pale sukauhewan 
isb-yellow color. The specific gmvity at 15.5" C, waiS found '"' 
1000.^3, and the tolal dissolved twiid wal«i-— dried at 100" 
[nounted to 16.60grains per Imperial gallon. — It contained: 

>tasga and 8od&. ... A iMber lai^e quantity, potusa prepooderating. 

ime A )&i^ quantltjr. 

agneaia A nttber large quantity. 

errouR oxide A trace. \ 

:lica A somewhat large amount. 

ilpburic acid A aomewbat large amount. 

irbonic aeid A large amount. 

tiloriue A very amall qitaotlt]',' 

he foregoing waters that from the Reindeer Lake, ia remark- 
r the small amount of dissolved solid matter which it con- 
in thiu regard it would take rank with the waters of Bala 
Merionethshire, Wales, and Loch Kalrlne, Peithahire, Scot- 
he former of which contains 1.953 grains (Prankland and 
:), and the latter 1 .981 grains (Wallace) of solid matter to 
lion. 



lear the head of Loch Lomond, a quaiter of a mile north- Iron ot««— 

f the L'Ai-doise road, and a quarter of a mile south west of 

ai-s i-oad, <Jape Breton county. Nova Scotia. Mr. Hugh 

er informs me that it is a contact deposit, and the geological 

n. Lower Carboniferous. 

cturo, compact. Color, stcol-grej, in parts I'ed. Determin-Kvmatiiefrom 

—by Mr. Fi-ank 1). Adams — of the more important con- Lomrad, Nora 

ts, gave tlie following results : 

ferric oxide 83.845 

Ferrous oxide 

UanganouH oxidi- 

Pboapfaoric acid 

Siilpbnric acid 

Water, brgroBcopic j. . . 

Insoluble resldne 7.T6S 

Metallic iron, total amount of 64 . 494 

PboBpboroQS 

Bnlphur. 

lid this deposit pi-ovi^at all extensive, and the ore equal in 
to the above sample, it cannot fail to prove of importance. 



J ? 
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MAGNETITE. 

A specimen of magnetite from the thirteenth lot of the sixth range 
of Bagot, county of Eenfrew, Ontario, was examined by Mr. F. 
D. Adams, and found to contain : 

Metallic iron 45 . 87 

TitaDlom dioxide trace 

Insoluble residue 28 . 56 

The object of the enquiry did not call for a more extended 
examination. 

He has also examined samples of magnetite from other lots and 
ranges — in this township, in order to ascertain if they contained 
titanium dioxide or no, and with the following results : specimens 
from lot ^vQy and the east half of lot ten of the twelfth range, as 
also a specimen from the twelfth lot of the seventh range, were 
found to be quite free from the same. 

A very fine crystalline, dark steel-grey colored magnetite from 
location seven, Thunder-Bay, Lake Superior, was found to contain : 

Metallic iron 49 .02 

Insoluble residue 24.61 

This specimen was perfectly free fVom titanium dioxide. 

Magnetic iron ore from the seventeenth lot of the eleventh range 
of the township of Olden, county of Frontenac, Ontario. 

Massive, structure, coai'se-crystalline. Color, greyish-black- 
lustre, metallic. A partial analysis gave as follows : 

Ferric oxide 68 . 146 

Ferrous oxide 28 . 976 

Water, hygroscopic . 069 

lusohible residue. .' 1 .364 

Metallic iron, total amount of 70 . 238 

This specimen was perfectly free from. titanium dioxide. 

^ CLAY IRON-STONE. 

The following seven specimens of play iron-stone from the Noilh- 
west Territory, were collected by Dr. G. M. Dawson, by whom 
they were submitted to me for examination, accompanied by the 
following notes in regard to their geological position and general 
mode of occurrence, in that section \>f country. He says : 
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lay be stated generally, that iron-stone occurs in greater or dgy jron-«to 
adance at all horizona of the Cretaceous and Laramie oi" J?^ Territor 
ion beda, whether of marine or fresh water oi-igin, through- of^iH^"^*^ 
North-west Territoiy. 

Lthstanding this general distribution, however, no locality 
rved ia capable of yielding this ore in such great quantity 
itify a belief in its immediate commercial value. 
■on-stone occurs either in nodular masses, following certain 
f the shales, Hand y-i-lays and clays of the formations above 
to, or ID more or less regular nodular sheets intercalated 
the beds. To those localities in which a considerable 
of iron-stone bearing bands occur in proximity in a 
e thickness of beds, the greatest impoi'tance attaches, and 
of these it may eventually be pi-oved profitable to work 
) entire banks for their exti-action, The analyses ho far 
ad to shew the high position which these ii-ou-stones hold 
ires of the same class, both as to percentage of iron and 
from injurious element*. 

e PieiTc shales exposed in Pembina Mountain and its 
. the ii-on-atone so far discovered ia of inferior quality, 
ore ia not abundant. Further west, in the Lignitic (Foi-t 
formation of the Souris region, iron-stone is much more 
t and often occurs on the surface in large quantities, 
. has been left as the soft containing beda were denuded 

I region drained by the South Saskatchewan and ita tri- 
, the Pierre shales contain a much larger proportion of 
le than they do in their eastern exposures, and in some 
'ftj' yet prove to hold deposits of economic importance. 
s 5 and 8 of the present series of analyses are of ore 
from this subdivision of the Cretaceous, the former occurr- 
lodules of largo size and in considei-able abundance in 
banks on the Bow River, the latter in the immediate 
of the main coal seam on the Belly River, but in a layer 
>w inches thick. Kumber 7 is also probably fVom this 
and occui-s forming a series of beds each a few inches in 
s, which ai-e intei-calated in black shales in such great 
as to form a considerable pi-oportion of the whole. . The 
is near the mouth of Kananaakis River, a short distance 
1 Bow River fall. Specimen number 9 is from a series of 
Jstones and sandy clays which underlie the Pierre shales, 
Ain in some exposui-ea very largo quantities of iron-stone 
remarkable fi'om their great size and septarian chai-acter. 
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Clay iroD-stone 
from North- 
west Territory 
— Analyses of 



The iron-stone of this flubdivision of the Cretaceous was observed 
to be most abundant in the high scarped banks between the mouth 
of the St. Mary's River and Coal Banks on the Belly River. Num- 
bers 10 and 6 are derived from a series of beds, the precise strati- 
graphical position of which is yet open to some doubt. They 
contain estuarine fossils, and occasionally many large nodules and 
nodular sheets of iix)n-stone. The locality on the Bow River from 
which the specimen numbered 6 was collected, is one of those 
which appear most promising; here the ii'on-stones ai-e very 
abundant and often several tons in weight. The stratigraphical 
position of the specimen numbered 11, is uncertain, owing to the 
extreme disturbance which the beds in the immediate vicinity 
of the mountains have suffered " 



From Bow 
River. 



5. — Bow River, eight miles above Grassy Island. 

Structure, very fine gi-anular. Color, ash-grey with a brownish 
tinge. Streak, ash-grey. Fracture, imperfectly conchoidal. Wea- 
thera purpl i sh-bi-own . 

A partial analysis of this ore gave : 

Ferrous oxide 40 . 347 

Ferric oxide . 878 

Water, hygroscopic .856 

Insoluble residue 16 . 121 

Metallic iron, total amount of 31 . 996 



EromBow 
River. 



6. — Bow River, twelve miles above Prairie Island. 

Structure, compact. Color, ash-grey. Streak, pale aah-grey. 
Fracture, large conchoidal. Weathers, reddish-brown. 
A partial analysis of this specimen gave : 

Ferrous oxide ; 28.818 

Ferric oxide .818 

Water, hygroscopic .938 

Insoluble residue l3 .935 

Metallic iron, total amount of 22 . 987 



Prom 

KananaskiB 

River. 



7. — Kananaskis or Rapid River, near its confluence with Bow 
River. 

Structure, very fine granular. Color, dark bluish-gi*ey. Streak, 
dark-grey. Fractui-e, imperfectly conchoidal. Weathers, bi-ownish- 
red. 
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irtial analyeiR gave : ci^ inm-»[oi 

rrom Horth- 

FetrouB oiide 13.786 -AnS'y'^Ji 

Ferric oxide 773 cunt- 
Water, hrgTOBCopic .473 

Insoluble redidue 66.966 

MeUllic iroD, tot&l amount of 11.263 

tivcr, al " Coal Banks." 

cture, very fine granular. Color, brownish-grey. Streak, From Beiiy 

ey with a slight brownish tinge. Fracture, imperfeotly 

>iilal. 

irtial analysis gave : 

Ferrous oxide 41 .498 

Ferric oxide. . 328 

Water, hygroncopic 1.043 

iDsolnble residue 10.294 

Metallic iron, total amount of 32.476 

tiver, about seven miles below '('oal Banks." 

cture, fine granular. Color, pale reddish-bi-own. Streak, Fn>" Belly 

ish-gi-ey. Fracture, irregular. Weathers, dark i-eddish. 

irtial analysis gave the following results : 

FeiTOUB oxide 30.730 ' 

Ferric oxide 1.398 

Water, hygruacopic 1.27^ 

InRolnble residue 23.7.'>4 

Metallic iron, total amount of 24.B80 

River, ftbont seventeen miles east of the mouth of the Little ii'rani Beiiy 
iver. , ""*'^- 

jtui-c, compact. Color, pale bi-ownish -yellow. Sti-eak, light 
Fracture, largo conchoidal. Weathers, bi-ownish-yellow. 
ti'tial analysis of this specimen gave : — 

Ferrous oxide 30.302 , 

Ferric oxide 1.487 

Water, brgroscopic 1.440 

Insoluble residue 12.120 

Metallic iron, total amount of 26.10S 

reek, at coal outcrop, about four miles above the rail I. P,^„ Mill 

:ture, fine granular. Color, dark grey. Streak, ash-grey,*'™''^ 
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Fi-acture, irregular. Weathers dark i-eddish-brown. A pi 
analysis of this specimen gave : — 

Ferrous oilde 37.985 

Ferric 01 ide Bll 

Water, faygroscopic 634 

losolable residue SZ . Gl 1 

Helalllr iron, total amooDt of 30.112 

MANGANESE ORlS. 

1. — Fi-om the Glenmore or Morrison mine, Salmon-River i-oad, j 
' two miles east of the head of Loch Lomond, Cape Breton coi 

Nova Scotia, 
n This specimen consisted almost exclusively of pyrolnai 

, partial analysis of the same — after drying at 100° C — atfordei 

F. D. Adams, the following resulta : — 

HangfiDCW dioxide 91 .84 percent. 

Ferric oiide 12 " " 

I nsoln 111 H residue 2, 91 " » 

le 2. — Bog Uanganetie, from the vicinity of Big Harbour, Boular 
Island, Cape Breton, Nova Scotia. The deposit is stated to I 
extensive one. 

This sample was in the form of poi-ouH f)'iable lumps, varyii 
color from dark-brown to brownish and bluish black. A pi 
analysis, by Mr. F. J>. Adams, gave the following results : 

Hanganese dioxide 35.43 per cent. 

Wster 33.62 " ■" 

Judging from specimens, collected in previous years, from 
locality, I am disposed to regard the one in question as a picko 
not an average sample of this deposit. 

GOLD AND SILVER ASSAYS. 

The foUounng assays were all conducted by Mr. Frank D. Adan. 

PROVINCE OP NOVA SCOTIA. 

„ 1, — From a large bi-ook, a little above the Salmon River road, f 

miles from the head of Loch Lomond, and nix miles from Mi 

The specimen, a single fragment, weighed four and a half oui 

it consisted of a breccia through which was disseminated gale 
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finely divided i^tate: the galena apparently CTonRtitnt«d butuaidai 
propoition of the whole. AsBays gave . — sMiya. 



..3.879 01 



-oad, nine and three quai-tei- miles we>st of Cutiso, Guyu- 
h county, Cape Breton. 

sample weighed a little over four pounds; it consisted of an 
:ion of copper pyriteit, antenical j>yriteii and iron pyrit«H iu 
le of greyish, traDulucent quartz. It wa» found to contain : — 

Sold trace, 

illrer 0.379 ounce to tbe ton of 3,000 lbs. 



>ecimeTi was taken from an opening about two hundred feet 

fi-om that of the preceding specimen. 
asisted of roispickol associated with a small quantity of a 

traQHlucent quartz. 
[t cootAlned onl; tncee or gold and silver. 

PROVINCE OF NEW BRUNHWICK. 

Provipce of 

ee River, Gloucester eouiity. Broiuwick. 

specimen, a single fragment, weighed somewhat over three 
uarter poundx, and conHiated of a coarsely crystalline galena, 
:cd with copper pyrites and a small quantity of zinc blende, 
,nguc of greyish, subtranslucent qnai-tz — the latter consti- 
t9.8 per cent, by weight of the whole. Assays gave: — 



. . T . 197 ODDveH to the toD of 1,000 Ibt. 



the so-called " Nigadoo Silver-mine," Gloucester county, 
e crystalline galena, ansociated with a little zinc blende, in 
or lesM weathered rocky gangue. The metallic sulphides 
ited but a small proportion of the whole. It contained : — 



..5. 811 ounces to the too of 2,000 lbs. 



a small island in the Ottawa River, near Fitzi-oy Harbour, 
ip of Fifsroy, Carleton county. 

ji-Koly crystalline galena, associated with a trifling amount 
te. It was found to contain : — 

Sold none. 

jilver 0,493onnce to the tflnof 2,000 lbs. 



f 
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Gold and Silver 7. — Another specimen found in close pi-oxiraity to the foregoing, Jike- 
Msaya, cont- ^j^^ ^ coai^HcIy crystaJUiie galena, but of a much darker color than 

the generality of «pecimen8 of this mineral j gave an assay: — 

Province of n.r.iA yj^^^ 

Onurio. ^^^^ None. 

Silver 0.751 ounce to the ton of 2,000 lbs. 

8. — Fix)m Hastings county. 

The specimen, which weighed thirteen and a half pounds, con- 
sist^ for the most part of a coarsely crystalline aggregate of quartz, 
felspar and mica, carrying a little iron pyrites ; the lesser portion 
consisted of a more or less weathered, finely granular, highly 
quai'tzoze schist. 

It containe'd neither gold nor silver. 

9. — From near the Duncan Mine, W^B, Thunder Bay, Lake Superior. 

A greyish siliceous i^ock carrying small quantities of galena and 
zinc blende, and a little iron pyrites j the metallic sulphides t-cw- 
stituting but a very small proportion of the whole. This sainpW 
was found to contain : — 

Gold None. 

Silver . 343 ounce to the ton of 2,000 lbs. 

10. — From location 20, township of Mclntyrc, Thunder Bay, Ijake 
Superior. 

A coarsely crystalline calcite, associated with quarts, and carry- 
^ ing small quantities of zinc blende and galena, with here and there 

a speck of copper pyrites. 

It contained neitlier gold nor silver. 

11. — From Fie Island, Lake Superior. 

A vejy finely crystalline galena associated with a little zinc 
blende, in a gangue consisting of quartz and a highly siliceous rock : 
the metallic sulphides constituted but a small proportion of the 
whole. It contained : — 

Gold distinct tnce. 

Silver 2 . 249 ounces to the ton of 2,000 lbs. 

12. — From the same locality as the foregoing. 

It consisted of finely crstalline galena associated with zin\- 
blende, in a gangue of similar composition to that of the foregoing 
specimen. It was found to contain : — 

Gold None. 

Silver • . 343 ounce to the ton of 2,000 lbs. 
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— From the snmo locality as No, 1 1, 

It consisted of ziDc blende in a gangue <:loBoty resembling tl 
of the two previous specitneos. The ziuc blende constituted alx 
oae-thii'd, in bulk, of the sample; il coiitnine<l precisely the sai 
amount of silver as tbu pi'eeodiug specimen, via; D.H43 ounce 
the ton of a,000 Ibw. 

NORTH-WEST TEaRITORY. 

— This and the three "lb I lowing specimenH came from the Roc 
MountainF<, western port of the district of Albcrla. 

This specimen consisted of na impure I'eddish-groy coloui 
dolomite. 

It coutalued neither gold nor eilver, 
— An impure reddish-grey coloured tine gmnular quartzit«, w 
which was associated a Hmall (^[uantity of galena. It contained : 
Gold NoDv. 

miver 0.466 OUDL'S to the ton of 2,001) Ibx. 

— Consisted for the most part of copjwr pyrites, associated w 
more or less green and blue carbonate of copper. Assays gave 
GoLd 0.364 onni-e to tb« Ion of 2,000 Ilw. 



17. — This specimen consisted of chalcocite, more or lesH seamo<l a 
coated with green carbonate of w>j)pci'. — A valuable copper ore 
It contained neither Ko'd »oi itilver. 

UISCELLANEOIIS EXAHINATIONS- 

yAe following determinations were carried out by Mr. Frank D. Adams 

1. — Zinc. Accoi-ding to Dr. R. Bell, an extensive depohil of sphalei 
occurs nine miles and a half north of the mouth of White Sf 
River, which latter enters Lake Superior opposite to tiimpsc 
Island, and consequently about the middle of the north shoi'oof 
lake. 

A specimen from this locality was found lo contain : — 
Zinc 64 . 36 per cent. 

2. — Nickel and cobalt A specimen of pyrrhotite — associated wit 
little chalcopyrite and sphalerite, with a small quantity of ini 
mingled chlorite — fi-om Fie Island, Lake Superior, was found^-al 
diying at 100° C, — to contain ;-^ 

Nickel 0.562 pet cent. 

CobAlt 0,138 " 



16 B GEOLOQICAL SHRTET OF CANADA. 

3. — Nickel and Cobalt. A minei-al HpecimoD ffom Mr. Thompso 
fai'iD, St. Stephen, Charlotte county, New Bi-unewick. This o< 
wisted of pyrrhotite in association with chalcopyrite and a lit 
magnotite, in agangueofgreoniMh-gi'eyMerpentiue; thd pyrrhol 
constituted appt'oxiniat«ly about one-foui'lh by weight of the who 
The pyrrhotite carefully fi-ced from the aseociated mioct-als h 
found — after drying at 100° C, — to contain : — 



0.923 per ci 



itionof 4. — A highly decompOHixl trap fi-om Kack Cape, New Kichmon 
Bonaventuio (w>unty, P.Q.^ — was examined for, and found to tx 
tain, an amount of phoephc 
tribasic pbouphate of lime. 
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